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BUILDING CONTRACTORS, 

ARCHITECTS, LANDLORDS 
AND OTHERS 

THE WAR IS OVER! 

BUT- 

Supplies arriving are still only very limited of: 

^'SHOWCRETE" 

—WHITE CEMENT 

‘^COLORCRETE” 

COLOURED CEMENTS 

M O W C E M’' 

WATERPROOF CEMENT COATING 


KILLICK, NIXON & COMPANY 
IMPORT & AGENCY DEPARTMENT, 
HOME STREET, FORT, BOMBAY 


We hopt however to be ebh 
to annouDce shortly that 
fresh stocks are on the way 


irniamm <V n iW *» JEmotmI 


«l«v«Wtar tMl^ t»4» 


For, 


A COUSTICS 

and 

HEAT COLD 
INSULATION 


(here is none better than 


“MASONITE” 


CANE INSULATION 

(Five Star Brand) 

Size 12' X 4' X 1/2" thick 

I I 

I We have much pleasure in announang that | 

i small shipments are now expected to arrive j 

I regularly. To avoid disappointment later book | 

! your orders now. ! 


“MASONim** Hardboards are not available 
yet but oinouncement will be made as 
soon as supplies are ea^ected. 


Agents for Western India: 

KILLICK, NIXON & CO., Bombay 


Agents for Eastern India: 


BALMER LAWRIE & CO., LTD., CALCUTTA 
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WHERE THERE'S RR06RESS •THERE'S "tVKMtSr" ASRES'TOS^CEMENT 



IMDIA'C 


^<»»£SS No. 9' 


IndiA^$ Item Bod Steel Industry can tcaly be ^tmed £bt Indk today poaseases tbe kii^t single foundry, 

and K the seccHid hugest producer of iron, io the Etitisb Erapate — an acluc v cm eut vbkh wtU for ever stand as a 
ptoud monument to Isdun enterprise. ik it it '9t 

la India's fast expan<hng indusmes " EVEREST '* ASBESTOS CEMENT a octeosirely used becauae of ita fire 
and heat resisting qoabties case and ad^tabikty In consttuctiotL Due to its vecsadlity and other outstandiog qualities 
EVEREST*’ ASBESTOS CEMENT vas tapily abioibed £cfr war-tsne needs leaving lude for cmlmn consumption. 
Now our cdbits ate conoentcated on overtaking the Bccumolated cml demand, and soon we hope to be able to 
give out cuetomeis that servioe tn whtdi dietr patieoicc dudng dw years of short supply entitles them. ^ 


ASBISTOS CBMBMT 


‘'EVERESr* ASBESTOS CEMWT 

‘*BIG$IX''CORIU^TEOSHEEm-TRAfflOIU>SH£ETS’*.RAiNWATEN(K)OOS« HTTMCS. 
"EvaEsr ASBESTOS vraoD 


ff*«e4 By: 

ASBESTOS CEHENT LTD. Head Offiett HULUND, BOHBAY 

CALCUTTA; E. O, BOX N*. 374 HAORAS: F. O. BOX N«. ISO 







SftlifieatltoF 11Mb, 1M» 



WOOD OR CONCRETE 
ROOF 


GRAVE! SCREEOINC 


RUSIROID ROOFIHC 


ilU9€ftdlO COMPOUND 


RUBEROtO 

UNOSBLAY 


THE RliBEROID 
BUILT-UP HOOP 


A Suberoid Built-up Roof consists of two or more layers of Ruberoid underlay, 
bedded together and surfaced with either Ruberoid Standard Roofing or Ruberoid 
Astos Asbestos Roofing. It can be laid on either boarded or concrete roofs, 
whether flat, pitched or curved. It is a permanent roof which will withstand 
all weather conditions. 

A screeding of gravel can be apphed to the surface where the roof is to be 
subjected to foot traffic, or where it is necessary for the deflection of the sun's rays. 

An attractive alternative is provided by a finishing layer of Ruberoid Slate Sur- 
fhced Roofing in white, red, green or blue. The colours are particularly soft 
and pleasant, being formed of natural crushed slate applied to the surface 
daring manu&cture. 

aganlB in (h» ptincbMl ottdiw undertake file fizihfr ot Bubexeid BuiU-Pp ' 
Roob op eu types ot baOdinge. Estinatee will be sent on reoe^ of paiticulBre. 



RUBEROia fiOOFINfi 

MJUraFJLCTinKED BY TBE BVBEROID CO. LTD., LOUDOH. 


Agonis j 

UIGDSiU: Vmf ft Go. Lid., P<0. Bos 12 CALCUTTA; Plummer ftreos ft COej PeO. Book 212B 
COLOMBO; Hantor ft Co*. P.O. Bos BOMBAY^ PIsmiDear Bros, ft Co.. P.O. Box 411 


AJtC3ffllEC?rS AND ENGINEERS ARE INVITED TO WRITE FOR A COPY OF THS RUBERCSD 
PmiCAlKSIf No. 329 EmiriiED "STANDARD SPEOnCATIONS FOR RUBEEOK) ROOFS.' - 
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COHSTBIIGTIOII 
EBOIPHSirT 


Frepate tscfw foe post-war consttuctioo and write us for 
parocuiazs of out taoge of peodnets. Ube BLAW-KNOX 
range of «<pzi^pmcnt jndudes . — 

AN&LEDOZE&S. BULLDOZEJIS* SCSAPERS. RIPPERS 
TRACTOR CRANES* SHBEPSFOOT TAAfPINC ROLLERS 
POWER CONTROL UNITS* CONCRETE MIXERS CON- 
CRETE MIXING PLANTS* CONCRETE PUMPS: BULK 
cement PLANTS? BULK CEMENT TRANSPORT CON- 
TAINERS s CONCRETE BUCKETS CONCRETE SPREAD- 
ERS AND FINISHERS: WELLPOINT DEWATERING 
EQUIPMENT: ROADFORUS. ROADM AKERS. BLAW- 
FORM STEEL SHUTTERING. TRUKMIXERS 


BUW’SHOZ LTD. 

CUFTON HSE. ’ EUSTON R0. ‘ LONDON N W.i 
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in Building 
and Construction 

Tho tiniplo dMvdi phsrs its part in all typas of 
ooastnwtion wodc, 

Wo supply’ dtorcls to suit tin spacial noods 
ct boilding and oonsfametion in India. 

^^Sso^TATA 
ACRNO T09U 


Dtstrihuiors for Bombay Presidency: 

■ew»' A. A. Dftghwmnlla d Co., ltd., KMu Bazir» Boaluy. 

ToJtgram : ‘BOLTNUT’ 

IsBixed by Tho Tata Iran & Stoel Co. I4d. 









GATERPIUAR 




tlw Catarptttsr Traetttr m top of Hm ipwry 
is fiHiMuiiq^ oYorbordM ami looss sodi 
tt« siirlace pfvparatory to ihiHmp aad 
Mssting ^MraUont; and! it tlM bottom of tPo 
^qitorry faco tbs CatmimbMr Eqitipmsiit doss 
tbs toadiiic aod baiilw Of tho ouarriod rock. 


For stssf^ porfonnaiioo on lard OHfrnr |obt 
tlio rufgM po«w of '‘Catonritfsr'* fes^ op 
prodoetioo aod holds doom oporatbig cools, 
let oar Eogiiioers assist yoa lo dotymtaiag 
the oqoipment yoa rsqoiro te match yoor 
asairy mid sarth moolna |ohs* 



Loft ’U*" 





UArMTiCirkC I Tn HECLA WORKS. 

riAuritLL/O LI L/. Sheffield, England. 





STARTING - - 

AN INDUSTRY? 

If you do then you wilt need the services and 
exj^rc guidance if Industrial Engineers, repmmt^ 
11^ spei^lists m every phase of Industrial actMty. 

We wffi assist you to start arty cf ^ foUowing 
manufacturing industries, 

ARCHITECTURAL : 

Design of Theatres, Offices, Schools, Hospitals, 
Canteens, etc 

MECHANICAL : 

0 Frime movers — Hydraultc, Pneumatic, Atito- 
matjc aiKf SemhAutometlc Working fiachtnes, 
Machine Tools, Steel Roiling Mills, Ship Build* 
Ing. Dock Yards, Sewerage and Sewage 
Disposal, Plastics. 

CHEMICAL ; 

0 Cement, Soaps, Cosmetics, Viscose and Acetate 
Process Rayon, Plastia. 

ELECTRICAL : 

0 Motors, Generators, Transiormers, Radio 
Receivers, Transmitters, Electronic Control 

YOU CAN HAVE OUR ASSISTANCE IN 

-obtaining market research r^rt-— determining 
die initial production attempted — ^selealng raw 
materials and Purchasing machinery— planning the 
layouts of Building and Plant — coinmtssioning 
Architects and Building Contractors — supervising 
the erection of Plant— remiittng the steff and mitiat* 
ing production-- planning, setting and checking up 
the distribution— advertising and preparing cata* 
logues for this product. 

If ft fs a PARTICULAR PRODUCT you are interested /n, 
ht us undertake for yea any one, or all, of the feihwingi 

Product Design and Development— Product Styling 
for High Sates App^ and Low Manufacturing Cost 
—Tooling of Production— ^nechamsation of Hand- 
Operations. 

This Company has also active cooperation of several 
American Indtistrfaf Research Corporations, specia* 
lists in Radios. Rehlgeretlon, Chemical and Mecha** 
nicai Engineering, PlastIcSf etc. 

For further particulars write to : 

Etecatfve Urecter and OneT Engmeer, 

DEVELOPMENT ENGiNEERINfi 
ASSOCIATES (iHOU) 

dML Nakatwi fiandW Road, Hat, » « BOIMY, 



WATEilPSOOFIIIS /.CUNPUliD 

TR£ SESTmEaiUN 
/ / ^ / 

wR^fpRoenHs 

CEftENT^CONCRETE 

i 

mi ftutricuufts ntoM ma sou juscmts.^ 

BHASAT CONSTBUCTIOHCSe 

tl, CLlVi STBEET, CALCUTTA 
EHONE: CAL. 4124 
6BAMS: VEOBRO 


VAUmOID ” 

HAsnc RoomM 

(IS APPLIED COLD) 

FOR WATER PROOFING 
ANY ROOF AND 
FOR EXPANSION JOINTS 
IN CONCRETE STRUC- 


TURES 


ROADS. 


REMAINS PLASTIC DOES 
NOT CRACK OR CHIP. 

MMiUFACTVgEXSfi- 


MACPARLANE ft CO., LTD. 


It. Tangn Road, Tangri, 
CALCUTTA. 


K iamnyeMi Road Herih, 
BOHRAYt. 


miuM 

"THE VALAMOID WAY** 

PI£A» IMS JCMttMM.. 


awnt t 






iMh. MI4S 


rRAMI PILE FOUNDATIONS 


SuMpoti the 


NIW CUSTOM HOUSE, 

CALCUHA 



Supported entirely on Frank! Piles. 

Driven from 62' to 80' to suit strata. 
Test loads 90 to 120 tons per 


pile. 


FRANKI REINFORCED CONCRETE PILES 

• SPEEDILY DRIVEN. 

• CAST AND CONSOLIDATED IN SITU. 

• GREATER BEARING CAPACITY. 

• MOST ECONOMICAL AND EFFICIENT. 

P/e«se wrUe far descriptive brochure to the Sole Licensees In Indio: 

THE BRAITHWAITE BURN AND JESSOP 
CONSTRUCTION COMPANY, LTD. 

MarcantH* aultdiiv, Ul taiar, CALCUTTA. 


FRANKI PIIES 

MORE toni- peL / 
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Tffi HNEST 

HOSE, TOO i 



'Etor iadBttry, Ooa^TMx ^ dmolap^d « »« kn ol toesuHbM 
l(ow Hut im taif ouMmdoig ’» fur siqMslQC bi BwriHaacn to 
iteaitn. cnlteff «»t t woW t oria g fkan ow boCqso, Wcito to 
G o odyo M for doliL on dm sow Bo* wftich metoiSoi 
lioio, Bdb teM, mfi ncflott and dtedWEgo Imm. oii 
lilniirn oocd itMOk iMM* tul oil and fin Bom 
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GOeVYfAII TYRE 4 RUBBER CO. 0IIBIA}mb 

THB etWATCST NAilK IN RUNNSN 



BENFORD 

CONCRETE NIXER 

Automatic gauging and continuoua dis* 
charge. Also available in two large sizes 
Type DI3. hourly output 12/13 eu. yds.. 
Type B25, hourly output 23/25 cu. yds. 
Other Benford products include 5/3^, 
7/5 and 10/7 open drum batch type mixers 
with and without power loader. 

PEGSON 


ROAD AND QUARRY PLANT 

THE PEGSON RANGE OF 
MANUFACTURES INCLUDSt 
Pegson Simple Motion Breaker 

2. Tar-macadam Plants 

3. Pegson Light Type Breafctf 

4. Pegson Gyratory Crusher 

5. Pegson Plain Bearing & Roller Bearing 
Granuiatort. etc. etc. 

for pirtfwr portfeiilar* write la: 

&CO, WMSSI 

jme^k CIrcIo* Boni'frjjr. IMfiBB****'"^ 
BfflficiicSe* CoImfrofopR 4 Mtir 


oi 
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Here'S hew you can have 

smmss MP/ 



Here are the deadly enemies of roofs — sun 
and rain . . sleet and snow • . . acids, gases 
and other corrosive fumes emanating from 
factories. They. break open seams, bore 
teaks, cause rust and decay. What's worse, 
they cause costly repairs every year and 
costlier replacements. 

Give positive pre-protection to your roof 
against these destructive elements with 
Everseal Liquid. It's made of gilsonfte, 
asphalt and waterproofing oils which give 
H: its tough adhesive and elastic qualities ; 


and asbestos fibre which acts as a binder 
and holds it in place. Being impervious to 
heat and cold, It wiK not crack, bulge, peel 
or chfp off. 

Everseal Liquid comes ready for use — no 
mixing, melting or heating. Just one 
application is all that is necessary. And 
that one application 1$ equal to ten 
coats of ordinary paint, making the roof 
too per cent leakproof and safe, and 
eliminating repairs and renewals for many 
years I 


Sverseai^ 


£5 u 1 a 


Roofing Composition for Safety* Economy dt Long Lift 
Li^rature and prices free on request. 

Sole Agents: 

SHALEIHir TYEIMEE C SONS 

SHALE BUILDING. FORT, BOMBAY. 

TN^rBRitt "ROTATOR" ‘Fhoiwn 30K7-M. 


ST. 120 A. 
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HABIIS e I19E1]I OIL' 

ONCOIlPORATiD IN ENCIAND. LIABtUTY OF MEMkERS LIHITEO) 

ENGINEERS & CONTRACTORS 


With Structural Yards, Foundries & Machine Shops at QUILOR 
List a few of their more important Engineering Agencies:-.- 



SBpto u rtliw IStfH i94m 



StUbif Jls€ttis: 


INTCIIMATIOtlAlL SVMDICATC 


16 . Baak Strear, BOMBAY. P. O. Baa < 


“Progress Is not an accident, but 
a necessity. It is a law of nature” 


HERBERT SPENCER. 


FERRAMTI 


A NAME WHICH HAS STOOD FOR PROGRESS THROUGH- 
OUT THE ERA OF ELECTRICAL DEVELOPMENT. 


EnAlml dnorato 


Sk a Kw alw ««ir, IlHlft 



I ! I H TiTiHI 




presmit iMdim BnlNt 

ANSON ★ SuMKli. WaUbd ifoiite (■» 

Aufpaiq^) l^viaE 

A NEW ie cImb ¥mika» Hu 

luHVCD Mfadng Drum and 

7 NT MIAtR * Ho How-in. olA«w*rtm 

★ Now ^rpo I&dHurce Gbto 









{nrovMfias 

•k AbaoU Inrtant on e owi Dis- 
dioste 

if Wdded Frame grea^ radoc- 
iag'Wdglit 

k Ease of MaiianmreWlitjr 

k Lifler or Raatan Dhad 
Eogine 

k Rttod wiA lotecral CInteii 


Victari* Hoom, 
Vklori* JbM^. 
BOMBAY ST. 




ISiOi, 


A 


MNAN OONCREiraOU 



AU coRimuiitcaiioiM regardii^ Editorial matter s&ouZJ he addreeeed to the Editor 
and oM those pmaining to Advertisemems to the Mana ger^ The Indian Concrete 
Journal^ 20, Hamoan Street, Feet, Bombay, 

SUBSCRIPT JONS^As, 8 per oopy or Rs, 6-0 per annum in India, 
Rs, 8-8 idnoad. 

Contributions io this Jaumat and photographs for reproduction are invited 
cotd oM those accepted toUI he ptdd for, AU such contributions and photo- 
graphs must he aceompcaUed by a stamped addressed envelope, otherudse their 
return^ if not accepted, cannot he guarcmUed, 

None of the trte«os, expressed in this Journo/, should be considered as 
necessarily those of The Concrete Association of India or The Cement 
Marketing Co. of Jnifio^ Lt<2. 


PuUiiiijed flat itie 15lh of oodi mMlh 
for ODd on bcfaelf of Tbe Cwnont 
fitu-fcola:^ €». of India, hy M. H. 
Engueca’, BJL, BXmeu, 20, Wmwi 
Street, Fort, 'Boaalioy. 

EDITOB^ 

T« SL S. K ya ncardey, 0.1l£^ MUC., 
AXn&I-f MJbiati Ci£«, M. 1. Struct* £■, 
H.IX. (lii£a). 

ASST. mBNICAI. JSDirm 

H. S. Butliwah, aE., MXE. (India), 
U* I. Stmcl. £*, M.UBLE* (fiondon)* 
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REINFORCEMENOTNCRETE 



. WiKOlKI , 

is the quicker to lay : 


The yield point of drawn wire fiom which BK C Fahrie is 
constructed is more than twice that of rolled stei^ rods* 

A sheet of B R C Fabric is a single physically connected nalt made of 
the best steel available for concrete reinforcement- 

It is equivalent to, on the average, not less than thirty separate rolled 
steel rods. The labour of handling it, is less than 1 /lOth the labour 
of handling rods and the supervision requited for conect placing 
is only a fraction of the supervision required for separate rods. 

BKC 

mw 

AVAILABLE FROM STOCK 

HEATLY A GRESHAM 

(INCORPORATED IN ENiajUMDI 

BOMBAY - HAOItAS 


xri 


CALOUTTA 


I. AM one 



Scjp«^lM<r l•tt^ IMS 


EDITCI^IAL NEWS S: NCTES 



mmCiATION and HY1>RCMSL£CTRI€ schemas 

O NE cart hardJy pick up a paper these days without 
seeing lat^e type headUnes describfttg some vast 
Engineering Project to control water or use it for the 
generation of power. 

The more schemes that are thought out and brought 
to ffuh^on the better, as there is a crying need throughout 
India for the surplus w^ers of the Monsoons to be harnessed 
for general use. 

To bring a scheme to a successful finish it is necessary 
that every part fits for just as A clock needs all its parts working 
together In harmony before It will te!l the time, so does an 
engineering work however large or however small require 
all the component parts to fit and work together to make a 
Successful whole. 

We read of the Rs. 55 crore Damodar Valley project to 
Irrigate 760,000 acres in Bengal, the 17 crore Hydro-electric 
prt^ect In the Punjab known as the Nangal Hydro-electric 
and Irrigation Project. There is a 60 crore scheme for 
carrying out the Mahanadi Valley Multi purpose projea m 
Orissa. Then there 1$ the Marora Dam Scheme on the Nayar 
river in the United Provinces. There is also the 50 crore 
Kosi river dam project to control this restless river and 
provide Irrigation and In addition there are all the National 
Highways to be constructed. 

Each Province has its pet schemes from bunding to water 
supply from tube wells to aerodromes until the average reader 
must be completely bewildered with the vast ness of it all 
and one’s natural reaction Is to say what on earth have our 
Engineers and Scientists been doing In the past or they may 
even ask where Is all the money and talent to come from to 
make all this possible. 

We are naturally amongst the last people to throw cold 
water on this vast engineering development work and we 
should welcome It all whole-heartedly but for an uneasy 
feeling that it is almost too good to be true. 

We once heard an overworked District Engineer say 
that the man who mad^even so humble a thing as a well did 
more good to India than the average politician. Be that 
as It may* we do feel the time has come for getting down to 
brass tades and, while hoping for great things, shall not be 
^ happy until we see even the smaller engineering projects at 
least In process df construction and fuHtlment. 

Water Isobviouafy ofw of the main means of development 
of the country^ 

Bullions of tons to the land evqry year and it I? 

Hearty alt w»®ed. for in a very short time the sun looks down 
On a hAtren and pardhdd countryside longing for the w^r 
mn to waste. 


How can this waste be stopped. Cannot the Provincial 
Governments concentrate more on getting the villager to 
help himself. Generally speaking the agriculturist Is no 
fool and knows what should be done but he is so poor and 
usually so undernourished that he has not the means or energy 
to get going. 

Practical help in the shape of loans to villagers to work 
out their own salvation coupled with an instruction drive 
by means of lorries equipped with the necessary practical 
advisors on bunding, damming, weil-driving, pumps, wind- 
mills and all possible devices for the conservation of water. 

Let the Forestry experts explain the danger of soil 
errosion, the value of planting trees and the necessity for 
proteaion of young trees from goats and cattle. 

Thus in addition and complementary to the great 
Engineering Works, let the masses of people who live in the 
700,000 villages of India turn to and do their bit in and 
around their homes. 

If these simple-minded people could be educated to help 
themselves by visual demonstration in practical methods of 
soil and water conservation, we should hear no more of 
famines and poverty as the soil of India with the help of a 
fraction of the water which now runs to waste could grow all 
the food and provide all the nutriment required for the 
millions who at present have to fight for a bare existence on a 
parched and thirsty land. 

« * * 


Book Review 

•< KtAD BUaDHK MD EMtOI MOVING NAGHilffitV MEWS” 

We have just received the first number of Road 
Building and Earth Moving Machinery News ” published by 
Volkart Brothers who are Importers of International Tractors, 
Bucyrus-Erie, Adams and other American Road Building and 
Earth Moving Equipment. Attractively produced and fully 
illustrated, this news sheet describes the full range of 
machinery that will be available from these manufacturers. 
Speciid articles deal with equipment for moving earth over 
short, middle and tong distances, with the difference between 
Bulldozers and Bullgraders and with the new Buffalo Spnng- 
field 3-axle Tandem Roller. Roacl Engineers and Contractors 
will End this publication full of Interesting technical inform- 
ation. A limited number of copies will be available 
to interested parties who should write direct to Volkart 
Brothers^ Dept, 15, Ballard Estate, Bombay. 
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THE EFFECTS OF REVIBRATION ON THi 
STRENGTH OF CONCRETE 

(TTie ongtait work was sitbrnfusad as part of the Timh for H, Sc. (£ftg.) of the Uaiversity oflonden in i93fi.} ^ ^ 

'By N. N. PURAKI>AltE, B.E. (Civtl) eEom.}, H4k. (Eng.) <LonO. D.t.C., A.H.1.1. (Iml.) ' 

(SvNOTSts * As ike use of Vtbt^aiof for compochng concrete h becoming a generid pradue, reifibra^n 
cannot be avoided When the mbrator ts used Jo compact a naw batch of cancreU by the stde or on the top- ' i 

a batch that has been placed some hours before, the sdting concrete ts dtsiurbed. To siudv the effedSf 6^ 
and beams were cast and were revtbrated after inisrvais of i to } hours, and ihe faihng icads were compared 
With the loads taken by not-revtbreied c^s and beams The results tndtcate iheU far from emy harm 
betng dme by revthration, there ts a definite tncrease tfi tis strength proinded ike Goncrete ts revtbraied during 
the period of intUal setltng but before my permment set has started. Advantage can however be ted^en ef 0 ^ 
pro^ties of rei>ibratton to get a more homogeneous t»uts$ of concrete and also for the manufacture of 
precast products as reconsohdaHon on revibraUon can be well controlled.) 


T he Mse of Vjbratzon for compactmg 
concrete is becoming general practice. 
The ad\ antages of \abcatiiig concrete 
need hardly be stressed here The report 
of the Committee appointed by the Insti- 
tution of Ci\Tl Engineers to investigate 
into the ejects of vibration, deals vsith 
them in detail , but there was haidly any 
work done to find out the efiects of 
revitsation, when these investigations 
were taken in hand The problem of 
revibration arises when a vibrator is 
used to vibrate a new batch of concrete 
by the side or on the top of a batch 
that has been placed some hours 
before and is undergoing the Set 
Now' the question arLses as to whether 
there IS any lc«s of strength due to dis^ 
turbing the concrete that is setting or has 
taken primarv set If there ls, then the 
use of vibrators in practice is harmful to 
the safety of the structures and should 
not therefore be recommended The 
recommendations that the concrete should 
be ui position before its initial set and 
should not be disturbed afterwards, 
were drawn up befoie the mechanical 
methxxis of compacting concrete came 
into practice This problem arose when 
the author was carrying on the experi- 
ments to find out “ the effect on. the 
strength of Tee-beams of casting the 
Tib and the flange separately " As the 
Tee-beams were cast in parts, the concrete 
in the nb being renbrated when the 
flanges were cast Research to investi- 
* gate the effects of revibrations was 
earned out by the author in the Civil 
Engineenng Taboraiories of the City 
and Guilds College, London, under the 
supervision of Professor A J, Sutton 
Pippard and Dr. W T Marshall 

Casting of the spacimafi and tfia dHHnrvad 
affects of Ravwration 

The concrete was i 2:4 max by 
weight with water cement ratio of 
O’ 55- coarse aggregate was J in 

Thames ballast, the sand washed nver 
sand and the cement rapid hardening 
Portland It was mixed in a concrete 
mixer for 3 minutes The temperature 
of the room wair about fi5®F during the 
entire tests 

The oompt^sion cubes were cast m 
6 ' MtMi moulds on the vibrating table 
The beams 5J' x 5* by 3' -6' were cast 
in wooden mould The concrete m aU 
these specimens was vibii^ated cm the 


table for two minutes at the time of 
casting , The concrete was re vibrated 
alter some definite interval of time 
ranging from one to five hours To 
compare the results some specimens were 
also made of similar concrete but they 
were not revibrated. The specimens 
were taken out of the moulds on the 
next day, cured in water and tested after 
7 days. 

M^en concrete is of plastic or dry 
mix such as 55**o ^ lower water-cement 
ratios in 1 24 mix, it looses its shimng 

appearance due to the water on the top 
and looks dull and dark when left aside 
for about 10 minutes after mixing 
This concrete when pul in moulds and 
vibrated soon gets its original appearance 
back The concrete m the moulds 
settles down, air is dnven out, and when 
vibrated for two minutes, gives a mass of 
uniform texture with a surface ea-^y for 
trowellmg and finishing This concrete 
again takes its dull appearance after a 
short time 

Wlien the concrete is revibrated after 
one hour, the whole mass is ' fluidified *, 
becomes plasttc, there is further settle- 
ment but hardly any more air bubbles are 
noticed Excess of v. ater appears on the 
top 

MTien the concrete was revibrated 
after an interval of two hours, it took 
some time before it was fluidifiikl Just 
after starting the \rtbrator, the dull thin 
crust on the top broke and aitcr this 
the whole mass fluidified If the vibrator 
had been stopped before this had 
happened, hair-hne cracks would hai.e 
been left on the surface In this case 
also there was further settlement of the 
mass when fully revibrated The same 
effects were noticed when concrete was 
revibrated after 3*<?hours, 

When the concrete was revibrated 
after four and five hontx, the phecro- 
menon of fluidification was not noticed. 
There were no apparent surface (^acks, 
but there was a fine film of water on the 
top There was no further settlement 

In every case the concrete was 
revibrated for two xninates It was 
finished a shade ^ghei when if was cast 
so aftCT further settlement, the 

section retnained the same as the non- 
revibrated concrete specimens 

HatKotf of tnstlfig and typat wC faffitfw 

The cubes as wdl as beams were cured 


m water abd tested after 7 days. The 
cubes were tested in compre^Km in the 
Riehle machme With every batch of 
revibrated cubes tested , cubes non- 
revibrated were simultaneously tested, 
so that their respective strengths be 
compared and percentage increase in 
strength of the former over the latter be 
calculated 

The beams 5I' by 3" by were 

tested on a span of 3 feet and loaded at 
tw'O points in the m^dle 8*' apart giving 
a lever atm of 14' for Bending moment 
In the constant Bending moment zone 
an extensometer was fit^ to measure 
the strain in the eictreme compression 
fibre 

In the case of cubes it was noticed that 
the ultimate crushiDg load taken by 
each of the revibrat^ cubes did not 
differ so much as the non-revibrated 
cubes The failures were similar and no 
segregation of heavier aggregate could be 
noticSl m revibrated cubes 

As the beams were reinforced 2 Nos 
Y dia bars on the tension side only, all 
the beams failed in shear The loads at 
the first appearance of cracks and at 
failures for revilnrated beams were greater 
than those for non-revibrated beams 
The fadures were similar in all cases 

Similar invetUgations 

There was no work publi^ed on the 
sub|ect of revibration of concrete when 
the experiments were started in March 
1938, but shortly after, a paper appeared 
in the Journal of the American Concrete 
institute on " Over vibration and Re- 
vibration of Concrete by Messrb. 
Tuthifl & Davis The tes^ were cacried 
out on concrete cylinders m comimessioti 
and for bond stipss, and the results were 
a defiinite gam in atrength erf 25%, iVhaQ 
revibrated after an interval of from two 
to five hours. It was suggested that it 
may be due to the reduction of voids as 
the mass settles on revibratioii 

Ptdbst writes, “Transport over long 
distance may lead to an increase in 
strength if care is taken to avoid segrega- 
tion by some system of stmrlng ", Jfe 
wrote this before vibraimr ivas kimwu » It 
shows that he had some ideas as to the 
loss of strength due to ovemt^^ation, and 
the beneficial efifects if conc3^;is vibrated 
while it im setting. 

3ir. JoimfionofBenahig^ 

^ De^yed ptadng pT amesetm aas^ 
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juartafe^ ^ in by 25% 

t0':iii0 oi ihe 

dfie to tase hieaj: art la^ by tiie hydration 
of,ce$3t3fiQdt and tiuS'eva^Kiratipn 

^ dit water in ooncrete. abstract 
the ^aper was published in '^Concrete Sc 
Constntctioflai Bngmeenng JoumaV' in 
iiepfcember 19^. 

Tliri«rte rwlatiiig to Settlof and Hontan- 
tnirorcomMit 

The setting and hardetriai^ dt cement 
0' IS very comi^;c It anses not ocfly 
. fram the presence of ^veral ditle^ent 
ccMoaponnds, all of wtech undergo hydra- 
tion. but also from the physical nature of 
thedr hydxabon products. 

\Jement is employed in the form of 
powder, and when mixed with appro- 
priate quantity of water and some 
suitable aggregate, yields at first a 
pUstic mass, capable of fithng and taking 
the shape of some fcoahn^ space m 
concrete work At first the mass looses 
its plasticity, and becomes more or less 
friable, so that when it is rovibrated or 
remouUed. the plasticity is only partially 
festor^ ; atfter a certam time, oonsohda- 
tion tak;^ place, the mass increasing in 
hardness, a stony texture is finally 
obtained. These tivo stages are dis- 
tinguished as the processes Setting and 
Hardening 

The mechanism of these changes cannot 
be definitely stated. The production of 
a coherent mass from powdered solid and 
water may take place m different ways 
( 4 ») The crystallisation of some of the 
constituents producing a mass of 
interlaced crystals 

(6) The formation of colloidal mass or 
' gel' 

r («) The combination of a and b m 
^ presence of water. 

Two mam theories have been advanced 
to dxplam the hardening of cement The 
first and the oldest ^ the crystalline 
theory put forward by Le Chateher, 
which ascribes the development of 
cementing properties to the growth 
of interlocking crystals This theory 
explains well why excess of water reduces 
thft strength of concrete With excess 
of water tiie crystals formed are long 
with less interlocking, and if it is said, 
these crystals, winch are very 
sledder. transfer the stress, then as will be 
naturally expected, they cannot take as 
much load as the shorter crystals formed 
when less water is added 

The second theory, which was first 
protpounded by W. Michacb^, is the 
Colloidal theory According to this 
theory, a set cement is a colloidal gdia- 
tiQOua mass 'which hardens as it dries and 
shrinks The reaction of water with 
cement produces hydrated compounds in 
solution which, owing to their msc^uble 
nature^ become highly supersaturated. 
As WBchaclis puts rt, “ After the decom- 
and d^solvitm tnfiuence of water 
I upon fre^y gauged cement has lasted 
for sometkne, the supersaturated solution 
suw-hoding the cemefit grains coagulates 
Tiw is the point 6f time when wat«r 
disappears on tiae cemetzt pats and 'when 
vfK^tiAg proper has ta^fceax place''. The 
gelatinoti^ mass was su|^iosed to contist 
0* ^ hydfate4,Calcmm SiJkate 
soittc Alummate^ k^nd to contain 
in 3t the crystals of Calcium 
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Hydroxide and other Hydrated Alu- concrete is vibrated at the tune of casting, 

tmnates The hardening was due to there is a better consohdation, the cement 
the gradual elimination of water from particles are closer together, the crystals 

the gel , this process was considered to are short, and the gel fills up all the voids 

be assisted by the formation of the But there is still a large amount of 

Hydroxide and the Alummatl com- unhydrated core of cement 

pounds and by the withdrawal of water When the concrete is revibrated before 
from tile gel layer to hydrate the inner it has set, the crystals are broken and 
unhydrated core of the grain each cement particle has a toothed 

The gel formed in the setting cement surface due to broken crystals These 

IS due to hydration of Tncalcium Silicate particles are better wedged due to these 

When finely ground Tncalaum Silicate is teeth The ' gel ’ is also broken and 

mixed with 'water, hydration commences water can reach the inner unhydrated 

within few hours, crystals of Calcium cement core More tiny crystals are 

Hydroxide soon appear while gelatinous formed m the space left and the * gel ' 

hydrated Calcium Silicate is formed round covers and fills up all the remainxng voids, 

the original grain. Complete hydration This gives a better consolidated concrete 

cannot be obtained unless the Tn- and most of the cementing property 

calcium Silicate is very finely divided concrete is used as hardly any un hydrated 

and the mix is reground at interval to /particles are left 

expose fresh surfaces to the water If When the concrete is revibrated after 
this IS not done, a product is obtained it has taken the set, the crystal are , 

showing unattacked cores of Tncalcium broken up but as the concrete is not 

Silicate surrounded by a layer of gel plastic enough, there cannot be any 

which, being impervious to water, renders rearrangement of particles and therefore 

further attack slow It appears therefore advantage cannot be taken of the 

that the setting process is a combination toothed surface As the ' gel ' has 

of crys'talhsation and coagulation This grown in thickness, it cannot be broken 

may be an explanation of the increase m up, though it is cracked, and water 

strength due to revibration cannot reach the nnhydrated core. No 

The senes of figures that are ^ven here, more crystal or gel is formed and so the 

are intended 'to give some idea as to concrete remains cracked inside, which 

what may be happening due to revibration results in loss of strength When 

and the increase or decrease of* s'trength concrete has taken a pernriaoent set, and 

thereby then it is vibrated, the gel has hardened 

Figure I gives what may be the general enough to take the vibrations without 

formatum of crystals and gel in concrete cracking, and so there is no loss or gam 

that IS consolidated by hand The in strength 

crystals formed are long as wet mix is When the concrete is ovcrvibrated at 
required ; and the gel surrounding the the time of casting, the loss of sticength 

‘ core ' of unhydiated cement particles may be due to 

may be so far apart as to give space for (i) the settling down of heavy aggre- 
air and excess of water. When tte gate, and silt m sand with the cement 
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TABLES SHOWING THE EXPERIMENTAL RESULTS OBTAINED ON BEAMS, 
CUBES & TENSION SPECIMENS 



Compressive 

Percentage increase 

Item 

cube strength 

over not-revibrated 


lb /m • (7 days) 

cubes 

Not*5evibrated cubes 6* x 6' 

3000 0 


Revibrated after i hour . 

5114 0 

31*1 

„ 2 hours . 

5259 I 

34 3 

„ „ 3 hours . 

4933 3 1 

2b 5 

.. 4 hours , 

4312*0 

10 6 

.. „ 5 hoars 

4100*0 { 

Vi2 

„ „ 24 hours . 

3906*0 1 

Nil 

BEAM sV X 3' X 42" with 2, i' Dia, bars. 

1 S 

t Ultimate I 

Percentage increase 

Item 

Load (7 days) 

over not-revibrated 


Tons 

beams. 

Not-revihrated 

[ 2*2 


Revibrated after i hour 

1 

27 3 

„ t, 2 hours 

} 2*975 

35 2 

„ „ 3 hours . 

2-8 

^ 7-3 

„ .. 4 hours 

2 * 57 ^ 

17 0 

>> 5 hours 

2*30 

4*55 

TENSION SPECIMEN, Area X 3' = 

= 7*5 brj. in 


j Ultimate tensile 

1 increase over 

Item. 

1 strength (7 days) ( not-revibrated 


1 lb /in.» 

sjjecimens 

Not-revibrated 

1 

1 224*0 


Revibrated after 1 hour 

' 284*1 

27 I 


before it is disturbed, and the mechanical 
possibility of putting it together, it 
must be noted that the concrete should 
not be allowed to be disturbed after a 
certain time This hmitiiig time depends 
upon the type of cement, and its setting 
tune, the water-cement ratio and the 
temperature of the air The other factor 
that plays an important part is the type 
of vibrator and its efficiency to fluiddy 
and reconsoJidate the concrete Though 
the question of amplitude of vibration 
was not touched due to practical difh- 


culties, it was observed that the concrete 
could be very easily ' fluidified ' when it 
was revibrat^ within two hours, while 
afterwards the mass became stiffer and 
look more tune This may show that 
vibration may not always be sufficient to 
consohdate the concrete disturbed after 
two hours, since the amplitude of vibra- 
tion would be much reduced due to the 
new position of the vibrator on tlie 
job 

Rcvibration of concrete m a big 
structure to get a stronger concrete 


cannot be recommended as it would 
involve lot of time and labour and would 
thus be uneconomical Advantage can 
however be taken of the properties erf 
revibration to get a moie honiogeneous 
mass of concrete by aUowmg the vibrator 
to penetrate to the lower layers This 
would be very useful lu case trf mass 
concrete damb as viliratijon will eEect m a 
better bond and homtigeneous concrete 
near the boundary of layers It can also 
be recommended for the use of precast 
products as recousolidatioii revibration 
can be well controlled. 
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FIRST FLARED-END PRECAST CONCRETE 
CATTLE PASS goes into service on seaion 
of Minnesota Trunk Highway 100 con- 
structed by A. Guthrie & Co., contractor, 
St Paul, just north of Twin Cities. Manufac- 
tured and installed by Elk River Concrete 
Products Co , Minneapolis, pass 1 $ 68 ft long 
and consists of eight 6-ft long sections and 
two lO-ft. long sloping ends Inside dimensions 
are 4 X 6 ft. If highway is later widened, 
tunnel can be extended In length without loss 
of materials . — CarMfuetton Methods 
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Special Equipmei 
Strips Along Sides 

1 FINE GRADING is done by cutting blade on 
form •netting machme mounted on side erf truck. 
This rig moves forward as each form section ts 
set and holds steel form at correct elevation 
and alignment while it is anchored in place with 
stakes (Sketch) WIDENING of existing l8-ft. 
pavement to 24 ft is deme with 3-ft. concrete 
strj^ along each side. Old pavement is 
undercut and supported on shoulder of wulen- 
Ing strip* which is 14 in thick at |oint and 6 in. 
at outer end. 

2 SPECIAL BLADE on motor patrol grader 
does rough excavation for widening strip and 
undercuts existing concrete slab. 

3 SPECIAL MACHINE strikes off and finishes 
concrete Hopper receives ready*mrxed con- 
crete from trucks and screw conveyor carries 
concrete to subgradki. Finishing machine has 
screed amd vibrator tamper. 

4 JOINT FILLER Is 3-ft. long plank notched at 
both ends to permit passage ol wheels of 
Rmshing machine Cutouts are replaced in 
plank after ffn^shing machme has jpassed 
and dowel alignment ts corrected W»re 
concrete is placed. 
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T exas is widening hundreds 

of miles of Its old iS-ft. concrete 
pavements with 4 to 6 ft of ne\s' 
concrete slab Witli their customary 
uigemou«^iess, Texas contractors have 
developed special equipment for this 
work, which lias materially reduced crists 
and, dunng the war vears, made work 
possible in spite of labour shortages 
Most of the widening has been a 3-ft 
wide stnp on each side of the old pave- 
ment, but in some places all the widening 
is put on one side Widening all on one 

’laces 3-Ft. Widening 
oncrete Pavement 


if Side IS more economical from the stand- 
point of pavement construction, but often 
requires widening of structures and the 
use of newly plal^d subgrade, while the 
narrower widening placed on both sides, 
uses the old shoulder as subgrade and 
mav not require widening of bridges and 
culverts. 

A 25-nn. project from Edna, m Jackson 
County, to El Camix) m Wharton County 
IS typical. The existing 9-6-q-in, concrete 
pavement was 18 ft wide and a 3-ft. 
stnp of concrete w^as placed on each 
side to make the new wridth 24 ft. 


SAT BATCHING PLANT railroad car 
4s spotted alongside hopper into which bulk 
cement is deposited and raised by inclosed 
bucket elevator for discharge into bin. 

6 CAREFUL EDGING of new concrete at junc- 
tion of old slab Is essential to prevent over- 
hang and subsequent ugly spallmg. 

7 LIFTING OF REINFORCING BARS to proper 
position IS done by this device attached to 
front end of finishing machine 

8 STEEL REINFORCEMENT, in form of longi- 
tudinal rods and transverse U-bars, is placed 
on subgrade ahead of concreting. Groove 
under existing slab is formed to receive 
concrete underpinning of strip 

9 WIDENING STRIP 1$ HERE SHOWN 
completed along one side of existing concrete 
pavement. 

10 CURING OF CONCRETE is done by 
spraying on newly finished surface colourJes: 
waterproof membrane by Hunt process 

Thickness of the widening strip ls the 
edge depth of the old slab plus 5 m , 01 
14 111 , at the edge of the old slab, s!oi>ing 
to <> m at the outer edge of the wndeiiiiig 
This 5-m dejTth is undei pinning, extend- 
ing 4 m back under the old slab Some 
widening was built without tins under- 
pinning, but was not satisfactory, partic- 
ularly OR highly expansive soils, the 
widening was often lifted alxive the old 
slab, or separated from it, with volume 
changes in the underlying subgrade 
Each ^-ft widening strip is re- 
inforced, as illustrated in the ac- 
companying cross-section, with three 
longitudinal i-in round deformed bars 
and one J-in round transr^erse U-bar, 
54 ft long which extends undei the 
edge of the old slab at inter\'als of 4 ft. 
Expansion joints are placed in line WTith 
the expansion joints m the old pavement 
and have three j-in round smooth dowels 
m each 3-ft stnp Badly broken areas 
m the old pavement were replaced wnth 
new concrete ahead of the widening 
The bid price, which includes amcrete, 
steel, and the necessary excavation, was 
$2*85 per sq 3^ C<^nstruction was com- 
plete earlj m 1946 
Cagle & Proctor, of Houston, were Uie 
contractors and work was under the direc- 
tion of M. B. Hodges, district engineer, 
Texas State Highway Department — 
{With ackmit;ledgmcnh to *' Construction 
Methods ’*) 
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ALTUS MN IS8UILT AS GRAVITY STRUaURE WITIi 
MASONRY FACING USED AS FORMS 


WAYNC S. BYRNE 

Assistant Constructwfl Engineer, Bureau of Rec/amation, A/ms. OWa. 


Contents in ISscm^-^Form^rly « slab- 
anA-bieHress type stmidure, AUu& Dam 
i« (Wi^oma has been ireplaced by a mw^ 
hi^r gravity dam with a stone masonry 
facing* Thts sUmework was laid up one 
course aC a time and was used as a form 
for the concrete, thus UmtUng the height 
of each pour to about 20 in The narrow 
Width of the structure near the top resulted %n 
a carted procedure xn placing the mass 
concrete, which consisted of a lean mix 
with the cement content reduced about 30 
per cent, by addition of an inert pumiciie. 

R eplacement of Aitus Dam m 

southwestern Oklahoma with a 
much hi^i^ structure required, 
under war conditions, the solution of 
problems not ordinarily encountered on 
this type of cxinstruction. The work was 
compii^ted further by a decision after 
construction was begun to build a con- 
crete dam with stone masonry facing 
rather than an all-masonry structure 
Built as the first project earned 
out m Oklahoma by the Bureau of 
Bedamatixm, the new structure spans 
the North Fork of Red River 18 miles 
from Aitus, Okla., and immediately 
dowt^tream from a low buttress dam 
bnUt m 1927 as a mumdpal project to 
r supply water for the city of Aitus. It, 
provides 1 52.000 acre-ft. of storage 
for irrigation of 60,000 acres of senu-and 
land, for flood control and to supply 


water to the town of Aitus. The original 
proj^ was notable as the first and 
possibly the only Ambursen type dam 
to be built on a curve 

New construction was begun early 
in 1941 by the Bureau of Reclamation 
with x>a^tiapation by the Works Pro- 
jects Administration, the WPA planning 
to supply unskilled labour and small 
tools and the bureau to furmsh some 
skilled labour and all engineenng and 
supervision. Since liquidation of the 
WPA in 1942 the bureau has performed 
all construction work 

In August, 1942 just before the work 
on the dam was to start, the War Pro- 
duction Board granted the priorities 
needed to complete the construction 
eicclusive of imgation features In 
October of the same year the WPB halted 
all work, but in December the stop 
order was modified to allow construction 
to continue to sufficient height to replenish 
a seriously depleted water-supply for 
the city of Aitus and adjacent army 
installations, this work being completed 
in October. 1943 I-ater, or m April, 
1944, the WPB, upon recommendation 
by the War Food Administration, granted 
authority for completion of the dam and 
distribution facilities to irrigate 20.00a 
acr^ by July, 1945. 

Because of the long length of the 
new structure m relation to its height 


and the limited space for foundations, 
a straight gravity dam with a crest 
length of 1,104 and a maximum 
height of 97 ft, was found most feasible. 
To best fit the site, the central sechon 
of the structure was laid out on a radius 
of 487 ft. and the left abutment was 
designed to end as a reverse curve of 
50-ft radius extending into a tangent 
section about 350 ft in length 

Masonry structure first planned 

Originally, the dam was designed 
as a granite masonry structure through- 
out This relatively outmoded type of 
construction was proposed in order to 
utihze the purported ample supply of 
WTA labour experienced in enttmg and 
laying stone, and to permit a consi- 
derable saving of cement and lumber, 
when compared with an all-concrete 
dam However, the labour supply proved 
inadequate and subsequently &e masonry 
was eiuninated except Eis a 20-in thick 
granite facing for all upstream and 
downstream surfaces of the dam. An 
exception was construction of the down- 
stream surface of the spillway section 
of concrete to give the proper hydraulic 
qualities. 

The spillway, which has a total capacity 
of 60,000 cfs. with the upper pool lev^ 
at El, 1564, IS divided by a traimi:^ 
wall into an uncontrolled section consist- 
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Fig 2 Concrete for apron and brase of spillway section of dam was delivered by truck in 
2>yd. buckets to a crawler crane operating on concrete placed several days previously. Old 
d 3 fn» which was used as cofferdam, is shown beyond crane. 


suppOTtmg buttr€sse<i, it stiU was possible 
to use the existing structure as a cofCer- 


mg of two 55-ft. openings with a crest 
at Ei. 1559 and a oontroUcd spillway 
consisting of nine ar-ft openings with 
their stU at El, 1547. Eventually 
15 X radial gates will be installed 

to provide storage up to El. I559 
contre^ng the flow over this portion 
of the daxn 

BtiiH in lIMn. fHts 

Initially, only four contraction joints 
were provided along the dam, one at 
of the spillway section and 
(me on each side of a can^ outlet block. 
Because of the construction shutdown, 
pirovisioii made for an additional 
contraction joint at each end of the 
controUed spillway from El 1523 to El 
I 547 » ^ crest of this section. Each 
joint is filled with asphalt in which steam 
pipes are embedded to permit the seals 
to be rcluiuified at proper intervals. 

This wide space between contraction 
jmnts in combination with masonry 
facing cadled for more than ordinary* 
caxe in construction to minimize cracking 
Consequently, the dam was built in 
*o-in. lifts with the day shift generally 
jflactng the masonry and the night crews 
the ocmcrete. A modified cement and a 
lean mix in which about 30 per cent of 
the cement was replaced by an inert 
pumicite was used for all concrete in 
the masonr y-faced sections in the 
spillway section where the concrete 
wafS to be exposed, a minimum of 3 ft 
of rich concrete (one bbi. of cement per 
cu. yd.) was placed s^amst bbe forms 

The use of pumictte to replace an 
equed volume of cemont in mass 
concrete had a twofold purpose. Pri- 
marily, the reduced cement content 
was intended to substantiadly aid in 
reducmg the temp^ature nse of the 
concrete and thereby mimznize 
cracking without the expense of artificiai 
cQohsg. Second, smce ^e major portion 
of the concrete was to be placed against 
granite masonry facing and consequently 
not ecqiosed to weathering, the lean 
concrete would represent a considerabie 
saving in cement. 

Since 83 per cent, of the pumiate 
would pass a 325 mesh screen there 
was little diflerence m the workability 
of the " rich " and ** lean ccmcrete, 
the latter developmg an average com- 
pressive strength of 3,100 -ps^. at 28 
days. The cost of the pumicite per 
cubic yard of concrete was about $0.25 
which replaced an amount of cement 
cosliDg ^.65. giving a cl^ saving of 
Jfo . 40 on each cubic yard of lean concrete 
pla^. No difficulties were ejtpenenced 
m the pumicite and no special 

apparatus was necessary. 

Insofar as possible, concrete placing 
was confined to the winter months to 
eiumnate the need for artificiai cooling 
Added control of temperature nse m the 
mass concrete was obtwed by contmnous 
spraying of each lift for at least 72 hr 

Old dam senres as cofferdam 

The limited foundation area made 
It neoKsary to place the upstream face 
of new dam within the area occupied 
by part of the old dam. Although 
this necessitated removal^ of the entire 
downstream apron and most of the 


dam. To insure the stability of the old 
dam while it was acting as a cofierdam, 
the buttresses could not be cut back 
far enough to the new structure. 
Consequently, it was necessary to build 
the lower part of the face erf the new 
structure around the buttresses, embed- 
ding them to a depth of about 6 ft 
Bemobtion of the old concrete created 
a problem. Drilling and blasting the 
old apron was too expcn.sive, )'et the 
sloping surface of the apron defied 
the use of a steel drep hammer and 
threatened to damage the boom of the 
crane handling the hammer Finally, 
a granite stone worn to a pear-shape 
from use as a drag on np-rap slopes was 
tried. The abrasive granite prevented 
sliding and shattered apron and the 
buttresses so completely that much of 
the apron reinforcing was salvaged for 
use in the new dam 

Numerous " pot-hoies lull of nver 
Slit made the foundation clean-up 
difficult. Hand labour was the only 
satisfactory means of exposing ‘die rock 
surface, but m spite of the scour from 
years of nver flow, the granite found- 
atsim rock was extremely sound and 
required bttie excavation. fUmghemng 
of the smooth, water-worn surface with 
air-tcKrfs proved to be the most difficult 
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work in prepanng the foundation rock to 
permit concrete placing to start. 

Kii*er diversion was through a channel 
excavated in the left abutment for 
the cansd outlet works and wasteway. 
A portion of this channel is the site 
of the canal outlet stilling b£»m and 
the remainder will be used as a waste- 
uuy An unusual feature of this work 
wto that of providing support for the 
24-in wood-stave pipehne of toe Altus 
water-supply system. The pipeline 
crossed the channel at an angle toat 
required suspension of 182 ft. of the 
pipe without benefit erf piers. 

Pnor to excavating beneath the 
pipe, timber bents were constructed at 
either side erf tlie channel, and cables 
parallel to the pipe were hung from 
them. Next, timber supports were 
forced under the pipe at 6-1t. inter- 
vals, ‘the timbers subsequently being 
attached to the suspeasioii calrfes by 
means of pre^cut suspenders and cable 
clamps ’S^en all were so attached 
the suspension cables were ‘tightened 
uniformly by tumbui^kLes to support 
the pipe. 

Excavation beneath the pipe was 
completed with a buUdoter and drag^ne. 

Centre! mixing {dent need 

Vcrfuine of new ccmcrete totalled 
only 60^0 cu.yd., uffileh liaited the 



Fig. 3« Last concrete reouired for controlled section of spillway (left) was delivered with a bucket handled by a sttfReg derrick. Right : 
The concrete was dumped into an end-dump truck for distribution to desired point along dam. because pours were of low height no 

segregation occurred. 


type of mixing and placing equipment. 
All concrete and mortar was mixed m 
a centred plant by means of 2-cu. yd. 
tilting mixers fed from a manually 
operated batching plant by a 135-ft 
conveyor belt fed from hoppers. 

The pmtticite, a fine, white powdery 
material consisting almost entarely of 
pure sihca, was mined and Ic^ed 
with a bulldozer and hauled in trucks 
about 20 miles to the site of tlie dam 
At the batching plant it was screened 
to remove lumps and weighed prior to 
beang placed cm the bdt with the 
cement and coarse and fine aggregates, 
the entire batch bemg dump^ into a 
charging hopper over the mixer The 
aggregate stockpiles were located in a 
circle with a guy derrick in the center, 
permitting the derrick to place material 
in any bin with slight variations of the 
boom position 

Mixed concrete was dumped into 
a receiving hopper and then mto z-cu yd 
buckets and hauled to the dam lu 
I3<uyd bottom-dump trucks This type 


of truck proved the fastest and most 
manceuvrahle of all the vehicles available 

As the major pcution of the concrete 
was required lor the spillway section, a 
system of ramps was built to permit 
trucks to deliver concrete for construction 
of a paved strip along the downstream 
toe of the dam sufficiently wide to 
accommodate a crawler crane equipped 
with a 90-ft boom Working on the 
paved area, the crane was able to place 
concrete for the entire spillway apron 
and the foundation of the dam proper 

When the spillway apron had been 
completed an earthfiU ramp wa.s placed 
across it, and tlie concrete and stone 
was placed by crawler cranes operating 
on mats along the top surface of the dam 
proper. Tliis method became impracti- 
cable when the top width of the dam was 
reduced to less than 15 ft., thus making 
a third method necessary to complete 
the work 

For this latter method, a 4-cu yd 
dump truck, outfitted with a 3, 000 -lb 
demck and with the outer rear wheels 


removed to enable the vehicle to operate 
between the upstream and downstream 
stonework, was used to place the stone 
faang (Fig 4) During this stage, con- 
crete was delivered with a a-cu. yd, 
dump truck equipped with special single 
rear wheels ar^ oversize tires A crane 
working at one end of the dam lifted 
2-cu yd. buckets from below and dumped 
the concrete mto the bed of the truck, 
which transported it to the required 
location Smce all mass concrete was 
placed in 20-in hits with a slump of 2-in, 
or less, no segregation occurred when 
the concrete was dumped from the 
truck. 

When imbedded steel for the piers 
made the uncontrolled section of the 
spillway too narrow to permit passage 
of the truck, a temporary construc- 
tion bridge was built above the spill- 
way for delivery of the concrete An 
old 3-cu 3rd. concrete bucket was 
converted into a hopper and placed at 
one end of the bndge, where it could 
be filled by the crane. From the hopper 




After a thon>u|^ cteenuig with a high*pr«5sure water jet, the granite for masonry factng was set In layer of mortar with a 
.rubber truck equipped with a 3,OQO-lb. capacity derrick. When the mortar bad taken its Initial set. the Joints were ** Wiped with 
bur^ to prodiiee effect blending with the stone surface. All pints were broken and headers were placed at » maximum spaidns of 5 ft. 
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BRIDGE, SWITZERLAND 


sultinj^ en0tieet$, namely JMLCIl. Ouapsxd 
of 2 mich and M- A, Bnmivn: of St. GaB. 


KRAZERN 

T he reinforced coaicrete bridge 
illustrated replaces a stone viaduct 
over tbe Sitter nver, near St. Gall, 


group of jfirms, namely Messrs. H. 

J. Muller & Co.. Sigrist. ^tz & Co., and 
Zublin (the last mentioned firm was w- 
pousible for the shuttenng) The de^gn 
and calculations were made by twocon- 


The arch across the river has a of 
442 ft. and a nse of 148 ft, a 

nse/span ratio of 0.333. ami^e- 
meat adopted is* system of two fixed^^xid 
arch fibs, whose cross section has a 
slightly ^pescadal shape. The riha are 
7 R. 8 iru deep by 5 ft. 2 in. at tiie crown 
and 14 ft. 2 in. deep hy 7 ft. 6in. wide at 
the spnngingB. 'Winbracing conaista of 
eig^ transverse beams ixnmecting the 
nbs. The dedk. which provides I<ur a 
a5-ft. roadway and two cycle paths each 
5 it. 6 m, wide, is caitied on four longi- 
tudinal beams. There are also two canti- 
levered footpaths each 6 ft. 4 in wide. 

The approach viaducts consist of con- 
tinuous girder spans carried on reinforced 
concrete portal frames. The bridge has a 
total len^ of 1,609 ft- 

The concrete was vibrated, and tests 
on d-m. cubes from concrete being {Placed 
m the bridge ^wed a crushmg strength 
of 6,400 lb per square inch at 28 days. 
The remforccment bars m the arch are 
chrome steel having a tensile strength of 
82,500 lb per square inch and a yield 
poiiit of 55.400 lb. per square inch. 
These bars were designed for a working 
stre&s of 22,700 to 26,000 lb. per square 
inch 

The falsework consisted of an asym- 
metncal lattice timber arch supported on 
two fans ; the centering had a settlement 
of only a 14- m under the load of the two 
main mbs The materials used m ^ 
contract were as follows : Concrete (rein- 
forced), 10,250 cu yd,; concrete (mass), 
5.800 cu yd.; reinforcement (mild ste^) 
630 toils , reinforcement (high tensile 
steel), 450 tons 

The tuidge w'as subjected to a test load 
before beuig opened to traffic. Dunng 
the test eight lo-ton trucks were placed 
to produce the maximum stresses at 
x^arjous sections. The maximum defiec- 
tion at the crown did not exceed 1 . 05 mm. 
This agreed with the engineers’ calcu- 
lations based on a theory, confirmed by 
tests <m models, m which the arch nbs 
and decking act as a monolithic struc- 
ture. The hndge was opened to traffic 
in September 1941 . — acknowledge 
tnents io “ Concrete and ConstntcHonal 
Engineering/*) 


Switxerlaad. In 1936 a competition was 
held and the contract was awarded to a 





Fig. Krazern Bridge, Switzerland 


{Com inued from page 209) 


the concrete was transported in buggies 
to trap doors spaced at lo-lt intervals, 
bdow which were " elephant trunks 
teaching to the surface oi the dam. 

Still more inaccessible were the 
controlled sjuUway and the eight spillway 
piers. To place concrete in these parts 
of the structure it was necessary to 
backfill in fnmt of the uncontrolled 
spi&way apron with earth to the top of 
the intermediate traming wall A 
cjBwier crane, operating on this fill and 
delivering concrete to the dump truck 


for disl^ibution in the manner previously 
described, pcamrtted constructioa to 
continue up to EL 1537. above whi<di 
a stiifieg demck with a 120-ft. boom 
was substituted for the crane (Fig. 3). 

The wen*; of completing the Aftos 
Dam and a main canal 4.4 mi. long 
IS bedr^ performed by force account 
Morzison-Knudsen Co., Boise, Idaho, 
IS constructing a 2,000 ft. siphon under 
the north fork of Ked Bix^. 

The Attas project is under the super- 
vision of the Bureau of ReeUmation. 
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During most of the constmerion period 
H. W. Ba^ore, was cemunisrioaer, 
Wesi^ K. Kelson, rc^onal dhector, 
S. O. Harper, chief engineer and J. L. 
Savage, chief derigrdz^ eo^neor. H, £. 
Robbuia was constnictioii engitteer in 
dir»:t charge. He was assisted by the 
writer as assistaiit constnicticm 
and by P. J. IfcGovemr cQCBrinictia& 
superiatendent ; R. A, MoCaSmn. anist- 
ant field engineer ; and K. !«. Powers, 
mat^ials enguieer.^lF«l^ at^not^edg^ 
40 ” BntimeriMg Keow-lhword/*) 
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GRAPHiCAL DATA FOR CONCRETE COLUMNS 

^ By W. scon WILSON 

T he accompaoying graphicoJ data ^ow at a glaace the saie to remain horizontal under load and the bending moment 

load tu tom caxriii^ by cbhtmns of vanons dimensions m the beam ^here it enters the column will approximate to 

for a given eccentricity e ” and steel percentage p W X L/12, 

based on a maximmn skm stre^ of 750 lb. per aq. in. u the column is very slender compared to the beam it will 

Refetrmg to Fig. i, for instance, a 14 in. x 14 in. column offer very httle restraint to the beam end and, therefore, the 

reinforced with 2 per cent, steel supports a load of 48 tons when bending moment will approxunate to zero. All practical cases 

the eccentricity '' e is 2 in Again the same column supports lie somewhere between these limits. 

a load of 20 tons when the eccentricity e ’’ is increased to To illustrate the poJnte involved consider the mam beams on 

7 in , the maximum skm stress remaining at 750 lb. per sq. in. Pig. 4, which support two point loads of 23 tons acting at 

If it IS desired to use a higher safe stress, say 850 lb, per sq. m., third pomts and producing a bending moment on the beam 

then the safe load read fnan the curves may be increased in the equal to 129 ft tons, or 3,470,000 m. lb. The beam section is 

ratio 850/750. , 24. in. x 12 in xeudorc^ with 8 bars i J in. diam., and the 

In practice it sometimes happens that the eccentricity ''e*' compression at the extreme fibre of the 4 m. slab is 770 lb. 

Ts known as, for example, a Ic^ transmitted to a column per sq m . 



thnnigh the medium of a bracket, but, m the majonty of 
cases, the eccentricity “ e is involv^ with a bending moment 
M " and a load “ W The moment, therefore, has first to 
be determined, the eccentncity followmg from the relation 
W X e M. 

This condi'Uon obtains in the usual type of framed structure 
f shown on Fig 4, When the main beams deflect under load, 
their ends, although restrained by the stiffness of the columns, 
do not remain harizontal. This ms&ios that the columns above 
and below the beams turn through the same angle — ^the nature 
of the distortion being indicated on Fig, 4— ^nd consequently 
a bending moment M is induced in the columns. 

The magnitude of this bending moment depends upon the 
relative stilStess of the beam and column. If the column is 
very stiff conqiared to the beam the end Of the beam will tend 


. - , 18,000 

then, ratio of stresses t/c ■=« = 23 *4 

' 770 ^ 

and value of n o *39 

distance of neutral axis 

from top of slab nd =0*39 x 23 = 9 in. 

Inertia of beam lb = M x y/stress 

« 3.470. o<>o 9/770 

~ 40,500 ins 4 

Stiffness of beam Sb - inertia Ib./length of beam 
« 40,500/24 X 12 
» 140 

The load W on the columns under second floor is 40 tons, 
and the load W on the columns und(»r first floor is ^ tons. 
Selecting sections 14 in. x 14 m and 16 in. x 16 m. with 
a per cent, and 4 per cent steel respectively, we have 







mmammm 


nn 

aBLinnsm 
■■iinaakT" 

■■aakiniBl 

aaaanaiiil 

aaaniaaal 


laaaanaaHa&aaaaaal 
r.,^aaaaaaaBaKBaiaaB 
^*^^BBBBBaKBBBaBBBBBl 
laBBBBnanBIZ'KBBBBBl 
IbbbbbbbhbkbbbbbbI 
iBBBBBBaBnBflBBBBB 
iBBBBBBBBBBBatSaBB 
iBBBBBBBnB^BKaaBBI 


IBBBBBlSBISBBaBl 

IBBBBBBaBSBBBl 


ECCeMTClCITY C IN INCHES 


IklVI 

, JI1B1 

iBBBllBBklKBBBBBBBI 


iBBBBnBBnBklBBBBBB 
IBBBBitBIlBaEBBiBBBi 


aBBBBBBaB^BnBBBB 

BBiBBBaBBBBBBBBB 

BBiBBBMB«BB^BBBBB 



I^BBI 


IBI 


aSaBBaSKi 

mm 


ECCENTPiCl' 


4 5 6 7 a 

~ IN INCHES 


20‘x£0‘. COLUMNS 



BBiiaaBlBBBBBBBBBl 

BBHBHBnBnBBBBBBBl 

ibbbbbbI 
iiiBaBBl 
«bbbbbI 

aBBBBBl 

»...-„JKBBBBa| 

aaniaiBBB 


t 


nBKBBaBBBBl 
l^BB^BaaBKal 
iBBaal 
— »dBaaB| 

aaBBi 

IBBBBBal 

iaiiaia 

issisa 


S ‘J A- 5L7£,giO 


I BBHBBklBnBaBBBBaa 

BBBBBBBBasa 

iBaaBkianBaai 

~iaBHBBaBEFI 
IHBBI 

BBBBBBBBnBBaaaaB 

BBBBBBaBaBBF^BBaa 

iBBBMBaaar” 

IBBBaBBBBI 
iBaiaaBBai 
IBBBBBflBBKl 
inaBEaBaa 
iKBBKBBaa 
immmmmmwm 
BKaBKlBB 
BaaBBaBB 
MBBB~ 
ICdl 

J WS- 

I^Ibbbbbi 

l■BBBBBBBB 
~BBBiBBBB 
BBBr 
BBBI 



6 7 a S 10 














iMb, ] 


Xik^rtia of ni^er columns : 

In *« 4^Sooiiia.* ^ 

and stifinoss 5a inertui lu/height h of colvunn 
4,800/14 X'la 
- 28-3 

Inoctm of lowct columns : 

I, =« 10,700 lOS,* 

aadstifiteess Sl « 30,700/14 x 12, 


Columns under first floor ; 

Su +Sl 


moment factor = 


0 

1 

"tI- 


0 

» 

3 

t 

iSt 


63-7. 
|lV *40 Ibns. 


Su + §1 - Sb 

^]l:z 

” 28 -3 + 63" 7 140 

— 0*4 

Negati\e monicnt m mam. beam at junction with colui 
— Mb o ‘4 X >V X L/9 

o 044 

= O 004 X 24 K 2,240 X 24 X 12 

— 6Si,ooo in Ib, 


1 
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1 ■ "T 
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^ W ' 80 tens 
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OISTORTtOM AND MOMENTS 
IN EXTEgNAL COLUMNS. 


Inertia of seam .- 

Ib = 3,470.000 *^It7Q 
= 40,500 1175 '*■ 

OR Ib » Mxy/sNess 


12" 


fig. 4 - 


Moment factor 


Columi^ under second floor : 

Su 

“ Su + Sb 
_ _28_;2. 

“ 28^3 4- 140 
=« 0'i7 

Negative moment in mam beam at j unction with column 
— Mb = o 17 X W X L/9 

— o ^019 W X L 

= o-oig X 24 X 2,240 X 24 X B2 

— 295,000 in. lb. 

The moment in the column is equal to the moment m the 
beam but may be reduced on account of the haunch : — 
Moment in column « 295,000 x 6/8 *5 

« 207,000 in. lb 

load on column W « 40 tons «= 90,000 lb, 
eccentricity e — M/W «« 207/90 
2*3 m. 

Consulting Fig. i we see that columns 14 in. x 1:4 m 
rehif Diced with z per cent, steel {4 bars :i^ m diam.) 
a ktad ol 45 tons ^th an eccentncity ol 2 *3 in., and* are^ 
therefore suitable. 


The algebnuc sum of the moments around the 
junction must equal zero, hence we can write — 
Moment at ba&c of upper 14 m. 14 in. columns : — 
Su 
S 5 " 


Mu .= (i-- 


S 1 -f Sb 

2^5 

*" 28*3 + 63-7 H- 140 

^ OT25 X W X L /9 
“ O-014 X W X L 
^ o 014 X 24 X 2,240 X 24 X 12 
217,000 in lbs 

Moment at top of lower 16 in x 16 in columns 
SI 

SI -f* Su + Sb 

.^ 3/7 

65 '7 4. 28-5 + 140 
= 0-275 X W X L /9 
- 0^3 W X L 

0-03 X 24 X 2,240 X 24 X 12 
= 464,000 in. lb. 

that IS — 

Mtt Mb zero 
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Al) pihotns Offoital S, Navy 

Fig 1 Framing of one warehouse of precast stnictaral members 
was completed m 40 days and a second in only 18 days. 

PRECAST STRUCTURAL MEMBERS FACILITATE 
SPEEDY ERECTION OF RIGID-FRAME BUILDINGS 


Contents in Brief— Precast concrete roof slabs and fiol#<w-box rigid frames made rafw'd 
erection of two, one-storey warehouses at Mechaoicsburg^ Pa « ^ssibie at relattvely low 
con These members, made with high early strong cement and drawed of excess 
water by the yacuum f>rocess, were /ifted from the forms within 24 hr. after casting by 
suction pads compost of hght steel frames faced with plywood and bordered wfth soft 
rubber gaskets, fngenwus assembly methods speeded ereajon. 


W. MACK AHGA5 

Cooimodore (CEC) IfSM 
Superintending ^it Enghicer* 
Areas l» i1» 111, Bureau of 
Tards Docks, U, S. Navy, 


N ovel use was made in the construe- 
tion of two, large single-stca-ey 
warehouses at the Naval Supply 
Depot, Mechaiicisburg, Pa . of tliin 
channel-shaped concrete sections Bolted 
together, these precast members formed 
hollow-box girders and columns, which 
were integrated into rigid frames upon 
erection by welding of the reinforcing 
and concreting of the joints With no 
precedent to go h\ „ the contractor 
devised some interesting and effective 
means for precasting the thin sections, 
handling the green concrete and erecting 
the structure 

The innovations in design of the 
Mechanicsbturg warehouses and the 
unique methods developed by the 
contractors for the construction of the 
bmldings, promise to produce a type 
of fireproof structure that can be built 
about as qmckly and cheaply, in quan- 
tity, as existing types of semi-peimaaent 
buUdmgs that are. to say the least, 
extremely vulnerable to damage by fire 
Features of the design of these ware- 
houses and methods used in their 
construction might be applied profitably 
to many types of post-war construction 
The concrete foundations and fioors 
of the buildings are of the conventional 
type and were constructed by conven- 
tional methods, as were the hollow 
concrete-block, exterior walls (Fig i) 
The colutniis and orders supporbiig the 
roof are, however, not of ordinary 
cemstruetjon They were built of precast 
retnfcffced-coxierete members assembled 


by a combination of bolting, welding 
and concreting to form rigid frames cS 
extremely light hollow members (Fig- 3) 
The quantit>* oi concrete poured in place 
to connect the precast members was very 
small 

The concrete roof slab consist of 
loo-sq ft precast panels, which span 
the 20-ft space between the rigid frames, 
witli no joists or purlins other than the 
girders and beams cast integrally with 
the panels (p'lg 2| 

Exterior columns, T caps of the interior 
columns, and girders of the rigid frames 
were cast in two pieces that were bolted 
together to form hollow box members, 


which were ' stiffened by interior dia- 
phr^^^lns Intenorcolumns and horizontal 
struts connecting the bents were cast in 
a single piece, the hollow cores of these 
members being formed by a treated 
cardboard tube I-eft m place, the tube 
was remo\ed only at the upper and lower 
ends of the columns to permit the exposed 
concrete to be cleaned by sandbl^ting 
so as to provide a good bonding surface 
for the cast-in-place concrete used to 
connect the precast members 

All precast members were poured in 
an outdoor casting yard, using forms 
of hard-surfaced and smooth-trowelled 
concrete, with sides of wood hinged 
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to promote rapid removal and reas- 
sembly Excess water was removed 
freon all precast sections by the vacuum 
process to promote soundness, strength 
and rapid cunng To make it possible 
to remove the members from the forms 
and transport them to the curing and 
storage within 24 far. after pouring, 
high early strength ewnent was used m 
the mix, and suction pads, supporting 
the sections throughout their entire 
lex^th, were mgemously used for liftmg 
(Pig. 4). 

The suction pads consisted of hght 
structural steel frames faced with ply- 
wood and surrounded with soft rubber 
gaskets. There were one or more pads 
for each tyx>e of precast section to be 
handled shaped to fit the upper surface of 
the member it lifted. 

A crane handled the lifting pads 
To imse a member, the pad was placed 


f 4 . Half of ligld'^rame girder (top) ym 
Iram the form by a suction psd less ti;^ 
one day after casting and placed on ’its mate for 
hofeing to storage yard. Roof stob (bottom) 
was sf mlluriy tramported from forms to storage 
Curved steel bars protmdtog from ends of 
auction pad vrare pfannad to catch member If 
suction should toil. 
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on it, tile vacuum hose connected to a. 
pipe protruding from the back of the pad. 
and the air bet>^eeii the facing and 
concrete surface partially exhausted. 
The crane then lifted pad and member 
ahnost as easily and quickly as a Uftuig 
magnet handles steel or iron. A vacuum 
of about 13 } in of mercur>^ was used, 
formed 1X1 a few seconds and easily 
xnamtained 

Pipes connected to vacuum pumps, 
run through the casting, storage and 
assembly yards, served not only to 
remove excess water from newriy cast 
members, but also to energize the 
ingenious suction pads. AVheu the pre- 
cast members were lifted from the 
iorxns, a little compressed air was 
admitted through a pipe leading to the 
upper surface of each form to break 
the seal between its greased concrete 
surface and the member to be lifted 
from it. This unique method of lifting 
and (handling precast concrete members 
ill the casting, curing and assembly yards 
did much to expedite construction and 
lower costs 

In the actual erection of the buddings, 
all members were lifted by slings m the 
ordinary way. A crafie set columns in 
place on concrete foundations fron. which 
xeiniorcmg rods had been left protruding 
to provide anchorage {Fig. 3) These 
rods extended up into the hollow cores of 
the columns, which were temporarily 
braced and held vertical by steel struts, 
each ol which was fitted with a turn- 
bnckle to facilitate rapid and accurate 
plumbmg of the columns The lower 
ends ol Sie columns were tlien filled with 
concrete which, when it set around 
the r^niorcang steel, anchored them 
securely. 

The T“h«uis used on the intencyr 
columns and on the columns on the 


canopy sides of the warehouses were 
then sunxlarJy set and secured by pouring 
concrete into their central sections into 
which steel reinforcing rods extended 
from the upper ends of the columns 
Each column head pour also tied an end 
of one of the horizontal struts connecting 
the building frames, the other end of the 
truss bemg fixed by bolting 

Precast box girders were then lifted 
into place, and remforcing rods left 
protruding from them were welded to 
similar rods protruding from the exmerete 
of the column caps After the rods 
were welded, concrete cast in plywood 
forms around the joints between members 
of a bent connected them into a contin- 
uous ngid frame This bestowed upon 
the bent tlie essential characteristics of a 
monobthic structure combined tvith 
extreme lightness and economy of both 
matenal and labour 

The precast roof panels of the ware- 


houses were fastened in ]^ace by welding 
steel inserts to steel straps that had been 
bolted to the faces of the roof girders, 
tlie inserts themselves havmg been welded 
to the mam remforcement of the panels 
before these were poured. The monitors 
on the roof were similarly built up of pre- 
cast members. The laying of a built-up 
felt and asphalt roof membrane over the 
precast panels and the installation of 
lighting and heating sj^stems completed 
the building. 

The warehouses were designed by 
the Bureau of Yards and Bocks of the 
Navy Department, the designer princi- 
pally responsible for their unusual 
characteristics being A. Aminkiau. 
Unusual methods in their construc- 
tion were dev^oped by the contract- 
ors, Corbetta Construction Co of New 
York, N Y , and Vacuum Concrete, Inc. 
o£ Philadelphia, Pa . — {iVtth acknowledge 
iHents to Engineering News-Hecord 



THE FIRST DEPUTATION OF 
GOVERNMENT HIGHWAY 
ENGINEERS FROM INDIA 
ON A VISIT TO ENGLAND. 


On May the Zjth. the First Beputafaon 
of Govt. Highway Engineers from India 
visited the Watford "Works of Blaw- 
Kuox Limited of London, England 

Some 24 members of the deputation 
witnessed demonstrations on the Work's 
trial ground, of British built earth moving 
equipment and also the Blaw-Knox 
Concrete Spreading Machine. Following 
this demonstration, they inspected and 
observed the runnuig of a range of British 
Built KEX " Concrete Mixers, ]^w- 
form steel shuttenng was also on view 
and demonstrated. 

During the tour of the workshops, the 
visitors witnessed the building of coo- 
stractioneqmpment, including earth mov- 
ing scrapers, angledozers, rippers, sheeps- 
foot tamping roadfom^, Hex 

Concrete Mixers, Blaw-Knox Concrete 


Pumps and other items of equipment. 
Great mterest was shown la a mobile 
liatching plant, one of two under con- 
struction for the British Air Ministry. 
These plants, which are mounted on 


pneumatic tyred wheels, are destined 
supply batched \jy wei^t materials, 
paving machines or coaorete imxei 
capable of producing 34 cu.fh ol buxi 
concrete per mmute. 


Sevtenter ISA, tM« 


A PRESTRESSEO CONCRETE FOOTBRIDGE 


T ins fqofibddge ovter the tr&dcE 
at the BuHy-Oreiiay etatkm 
the Fxesich Katiooal Railways 
bsm tvrcr spasa (Ft^. x) of 98 ft. 6 m and 
it 8 in. req^jecttvely. Each s{>an 
comprises two p»Stmaed concrete gizders 
If conaected by a dock 2(^)]. 

A conditioii was that the girders idroaM 
be ^ ft deep «i order to provide a 5 ft 
l»rapet to die footway. CMfierww a 
girder only 4 ft 3 in. deep would have 
been aufflaent [F*jf a (c)]. 

A oompansoB betw^m the quantities 
of materials used for three aitemative 
designs in ordinary reinfarced concrete 
and prestresaed reinforced concrete is 
giv^ m Tabi0 1, which shows tlat for 
the pte^essed d^gns there is a saving 
m weight of steel o£ about 60 per cent 
compared with ordinary reinforced 
concrete 

Tablis I, 

Design (a) (b) (c) 

Concrete (cu yd ) ..17 17 ^5 

Mild steel {lb ) .*11,600 2,700 2.100 

Hard steel (lb ) . — 1,900 1,900 

Total steel (lb ) ..11,600 4.600 4,000 

Shuttering (sq yd ) 160 160 140 

The rdnforcement consists of pre- 
stressed cables, composed of hard-drawn 
steel wires each of ^ in, diameter, havmg 
a tensile strength d 213,000 to 227,500 
lb per square inch, and a yield stress of 
170,000 to 213,000 lb. per square inch. 
* Each wire was given a total tension of 
3,960 lb (equivalent to 135,000 lb per 
square mch), and stretchii between the 
anchorages by means of jacks Cables 
of the wires were placed m tubes of i-in. 
diameter, After the wires had been 
stressed, the tubes were grouted under 
pressure. 

A high-quality concrete with high 
strei^th at an e2u:iy age was obtained by 
suitable grading of the aggregates and by 
intense vibration. The proportions were . 
fine sand (fEcma o to -A m ), S cu ft. , 
coarse sand (from ft in. to i in.), 20 cu 
ft ; cement, 850 lb per cubic yard Tl^ 
water-cem<mt ratio was o 42. Tests on 
8-m. cubes from the concrete bemg 
plaoed, gave a crushing strengai of 
5,doo lb. per square inch at 90 days 

The girders, which were precast, weigh 
about 34 tcais each, and were prov«§d 
ygiiSi h ms tih g rings. Aft^ iuffdemng, 
they were te&en to the site on laaiway 
wagisis, hfted by kxbmotive cranes 
and pjii^d on the pier arid abutments 
(Fig. 3). The time required ior these 
c^eratioas was only i| hours. The 
i^^deck between the pr^tiessed concrete 
girders is m rardinary reinforced concrete, 
the diutteriug ioc which 11^ suspended 
hrcm gsders. 

The lootbddge was cofficjdetcd m 1944 
amd. Was cmistructed by the etaW^- 
fiSaimapt A ^loe^ of Pans. — 
ifdhnoiv&dgm^ 0 " CenareU imd 
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HOUSE HWCHtNG MACHINE drofA outside steel forms over inner form assembly, In which reinforcing door and window frames have 
been placed, at central casting yard. LeToumeau machine, called Tournaiayer, consists of two-wheel U-frame tr»ler towed by two*wheel 

Tournafull tractor. 


''BUNGALOW” BIDDY 
HATCHES CONCRETE HOUSES 


M onolithic concrete Houses pre- 
cast at a central yard and moved 
to final locatioi! by a gigantic 
tractar-pow'ered machine are the R G. 
LeToumeau Ccwnpanvs answer to last 
housing construction Botti the houses 
auid the method of their construction are 
highly tinconventional The machine 
which sets the outside steel forms, then 
lifts and transports the house after the 
wails, mam partition and roof have been 
monolithically cast, has been named the 
" Tonmaiayer by I-eToumeau, but 
IS fast becoming popularly know n as the 
" Bungalow Biddy " 

The houses are simple ^j-room flat-roof 
bungalows, 24 y 30 ft m outside dimen- 
sions, with 8-ft ceihng height Walls 
are 5-in concrete, flared out at the bottom 
to in. as a foundation base The roof 
is a 7-in slab di^ed to 3 m at the centre 
for drainage through a cast-in-place 
downspout One 5-in longitudinal 
centre partiticm is cast with the house 
Other partitions, dividing the bungalow 
into two II X iij'ft bedrooms, one 
X living room, a 9} x laj-ft 

kitchen and dinette, a bathroom and 
utility room are ander block or 
wailboatd on wood studs Concrete floor 
slabs, containing piping for radiant 
heating, are poured in place after the 
house has been moved to its hnai 
location 

Walls and roof are reinforced with |-m. 
rods spaced 12 in each way, welded into 
mats. Openings are then cut in the mats 
for wmdwws, doors, and two i8*irt 
ventdators m the tool. Addrtionsl rean- 
fencing a» an eight-sdded loop of |-in. 
bars are placed around the opening. 
Single l-in. bars are set vradically in the 
comers, along a 4-m parapet sooi over- 
hang a^ m flared base. 


Intenor forms, including the roof, ate 
steel plate, stiffened w'lth I-beam 
nbs and quarter-sections of beavj* steel 
pipe at comers aiid ceiling lines, which 
leave rounded interior corners in the 
structure. The fonns, |Oined at mid- 
point on the sides and at quarter-points 
at the ends of the house, collapse enough 
to permit the structure to lie hfted clear 
Access to the inside of the mterior fonns 
IS through the roof vmtilator holes 


Outside forms are heavier, of l-ir 
plate, stiffened by I-beam nbs, and mad 
up in four sections, one for each wal 
The sections are pinned at the comers b 
cams that open up for stripping* Th 
bottom outside flare is reinforced to sen 
as a lifting beam for the whole structur 
Tarm-setting procedure is to erect tl 
inner forms on a steel casting bed. Th( 
the reinforcing and blockitig for tl 
openings are set Next, the iorr 


CABLE HOISTS on Tournalayer (belovf) hold outside forms «s U-shaped trailer stradd 
inner form assembly to sec oucside forms in place. Access to inside to eeHapse Inner for 
after concrete wafts and roof are poured is through ventifator holes In roof. 
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FORMS ALt SET and ready for ^ncrete. Tournalayer cannot be pulled away until 
concrete bas set for 24 hr. F^er on hank places concrete into forms with boom and bucket. 


are dropped over the izi^e assembly 
by the Touxnalaycr The two sets of 
foams are fastened together by i-in. 
threaded bolt ties. After the concrete 
has been poured, these tx)lts are driven 
back out just far enough to clear the 
inner form shell, but remain in place as 
shear bolta to lift the atrnctnre the 

Toamalayer raises and moves the house 
with outside forms still attached. 

Tb^ Tournal^'er, though huge and 
ungainly in appeacnce, is simply a big 
two-wheel trailer frame tewed and 
Qpexuted by a 2oa-hp. diesel two-wheel 
Tournapnll tractor Standing almost 14 
ft high, it IS 5t ft, long and 35 ft wide 
The U-shaped carrying ftamc is built up 
of a® >C 46-in steel box side pieces 
welded to a 30-10. pipe front piece 
Tractor and frame are connected through 
a heavy vertical -pm asscunbly that bears 
directly on the tractor^s single axle 
The whole rig is carried on four 
3a X 40-m, pneamatic tyres ( 1 $ ft 4 in. 
dia,). 34 piy and inhated to 45 psi. 

lifting power is supplied through 
three electnc hoists and 6-part hues, 
one each mounted on the side frames 
]n$t ahead of the rear axle, and at the 
centre of the front frame. Power for the 
hoists comes from a 50-kva generator 
on the tractor. The hoists have a lift 
of 10 ft., ample for the completed house 
to dear the inner forms, and the outer 
forms to dear the structure Lower 
bioclcs on the hmst system fasten to the 
jftared bottom of the outside forms 
- Tractor and easier combined vp'eigh 35 
^ tons. The heaviest lift, of the house 
oiatcased in outside forms, ia about iso 
tons. 

^Cndatruetfon Procadm 

jSedtinf the inside tesrms on the 
plate Is the In 

house. Thfsse forms are 
painted a epei^I pit> selected after 
eaepertoents th yield the tnost 
sati^ct^ey ^ntsh of concrete poured, 


directly against the steel plates without 
liners. Placing of the reinforcing mats, 
door and vrindow- frames, and electnc 
conduits, along with timber shores under 
the roof, as next Then the machine 
drops the outer forms over the inner 
assembly, and the )ob is ready for 
pounng 

An elevated paver places the concrete 
directly into the forms witb its boom 
bucket Concrete, vibrated dunng plac- 
ing, IS made up of lightweight expanded 
slag (40 lb cu ft } sand and quick-setting 
cement with a 1 . 2 4 4 mix, a design 
that gives a minimum 28-day compressive 
strength of 3,000 psi After 24 hr the 
inner forms are loosened and the house is 
ready for transportation 

The machine picks up the house, 
still incased in the outside forms, and 
sets the structure down at its final site. 


after which the forms are loosened and 
lifted clear of tlie w?lls Since the 
flared base of the outside walls acts as a 
footing, no separate foundations are 
required. The concrete is cured for 
tliree da>^ by water sprays 

Floors arc installed after the house is m 
place Over a 6-in layer of insulating 
cinders are pUued three thicknesses of 
wat^roof pape^ , topped by a i-m layer 
of Ume to counteract possible corrosion 
of heating pipes by acids m the cinders 
The radiant heating pipes are set on the 
hme and are then incased in a concrete 
floor slab Kadiant heating, coznbmed 
with interior painting with white cement- 
base waterproof pamt, and positive 
ventilation through slow-speed ^ns set 
m the roof ventilators, have eliminated 
mterior wall sweating 

Bigger Rigs on the Way 

At present LeToumeau is building 
100 houses at the rate of three per 5-day 


COMPLETED HOUSE SHELL (below) goes for a ride to final location stilt Incased in outside 
forms Gigantic size of Tournaiayer is shown by comparison with airtomoblie. 








«AD|AHT heating pips m laid in Ihne bad 
en pi^r-cover«d cindar ir»ui«tlng SH niaAy far 
emtaddinf in aoncrete floor slab* Lime 
isounteraccB possible pipe corraaioit from adds 
In cinders. Floor is p^red alter Kouta Is in 
final iocatlOfu 


week for his employees at the Vicksburg 
plant with the ng described above 
Forms for a 24 x 32-ft. house with ^ft. 
ceilmgs are to he mi^e at a new plant at 
Longview, Texas, and corresponding 
larger Toumalayeis will be numniactured 
at both Peona smd Vicksburg, Le- 
Tonmeau does not plan to go mto Ih^e 
housing business, but will lease the 
machme and forms, redesigned for 
shippmg, to contractors 

^7 F. Giesah general manager of the 
Vicksburg plant, is directing that plant’s 
housing project, and is responsible for this 
development of the forms and equipment 
used ihere Joe Mahk. bis assistant, is m 
direct charge urith Raymond Allen 
supervising the construction operations. 
— ( Wtih acknowUdgmfinis to Construction 
Methods 


HNfSHED PRODUCT h ne»t, compact four- 
room bungidow* shown here ready for occu- 
ptncy. Sash* doors end phimbtng are installed 
after house Shell has been pUced in final 
position. 



( Cohimutl from pa^ 224 ) 



Fig, 4. New coostruoioR instde existlAg abutment arch renews the structure. Left, corbelled arch after sandblascing ; centre, 
retnfordng fnmg from rcMd ; r^t, forms in place for dry packing and grouting to make a concrete arch. 


to ftU the joints between the stones. 
When dulls mto the mterior, frcna the 
dowsstream face of the south abut- 
ment, strnck large voids, however^ an 
opening was cut through the perunoter 
stones, disclosing stone arch construe- 
turn under the bridge roadway and a 
detenofcated conditioa even worse than 
in the piers. 

The interior stone was tiicgpcmghly 
cleaned by sandblasting and what 
amounts to a new arch was built in- 
side the existing one to xeinforce and 
preserve the originaL All of the cem- 
crete placed to ieinfoa:ce thft arches waas 
made by forming to ±he deared 
and ^en paidcing with carelully selectod 
crushed stone* ioBowed by fifling with 


mmtar grout under procure. 

Concrat* aedi mlniprcea tnatomry 

' A new wad wks built against the arch 
pieis cp to the ^mngline, 25 ft, above 
the bw, and m one instance four 
pilasters wm used, sunnounted by a 
cosicrepe beam at the springlHic^ Above 
the spx^ig^ine and dii^ctly agaitist the 
old stone, a new arfh, baard 12 in. 
thick was placed. tJikita' the coebdled 
arches upstream a sirndar shell of con- 
crete was ptsioed to reuafocce the stme- 
ture and serve ^e ad^tfonal ftmetioa of 
an endo^g wall against wfneh gnmt 
could be mtmded under presstm io 
reestaldish the strength the entire 
maaeoxy wsOl. ^ 


Repair of th& Victoria Budge has 
been under way for some time now 
IS neanng comj^etum. Chas. P. Xhioiey, 
engineer of bridges, Canadian National 
Railway, Toronto, ts in chaxga of the 
work, with Mr Redmon, assistant en- 
giseer, XoFonnoj supervlsizig tl:^ work 
in the held. 

The methods described an repairing 
the bridge originated and are pabeoted 
in the United States and Canada by the 
IntTodon-Prepakt Co. of Toronto and 
Cleveland, is doing il^ recem- 

stmctioa wogclE, Wm. & supw^' 

intended for ^ ccntractos, 'and, 
H, HenxKk k in hnmediate charge oC 
the held 
is> ** J&mg^efing 


m 
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mtr PACKflIG AND GROyTING OF SUBSTRUCTURE 
SALVAGES 90-YEAR4)LD MONTREAL BRIDGE 


Omttshts m under 

pressure was successfidiy used to replace 
mortar and soltdify ike masoftry of pters 
huiU »« rS54 for a hnd^e across ike Si 
Zamreuce Rtver. IXeierioraUA stones in 
due esfUrior masonry are replaced packing 
crushed stone and intrudii^ grout, 
toith essentidl admixtures, tnto tf Long 
approach dbntmenfs of $i<me arch construe- 
hon have keen strengthened hy forming a 
new arch underneath the original by dry 
packing crushed stone agmnsi the arch and 
forcing grout tnto ti to me^e concrete. 

C tSMFLETE retrogression to sand 
of liaao mortar, m which 
$11,000 cu, yd* of stone masoiuy 
of the Victoria Bridge across the St. 
X^awrence River at Montreal was laid, 
has required extensive Testoration to 
salvage rile 90-year-old Sftoije piers and 
^orch abutments. 

The Victoria Bridge was built m 
1854-1859 for the Orand Tmnk Rail- 
way and for many years was the only 
6xed crossing of the St. Lawrence 
River* It has always been one of the 
most important trade routes m Canada. 
About 1898 the long superstructure, 
ongioally a single tra^ iron tube/* 
was replaced by pin-coniiected through 
trusses, which now carry the d.ouble- 
track line of the Canadian. Na- 

tioiiaL Railway. Also accommodated on 
the bridge, cantUevered outside the 
trusses, are an important electric rail- 
way and a two-lane hi^way 

The load now earned on the suo- 
structure is seven times greater than the 
weight put on it when the bridge was 
buiU. Heavier loading, couplied with 
only point support of many stones due 
to failure of the mortar, has caused 
vertical cracks eictending the long way 
of many of the piers This progressive 


detenoration of the substructure has 
made it mcreasmgiy imperative that the 
piers either be replaced oar repaired 

The bridge has 24 spans of about 245 
ft. and one channel span of 330 ft. It 
rests on 24 piers and two abutments, 
each founded on solid rock and was 
built m the dry inside floatable caissons 
or cnbs in water 5 to 15 ft deep at low 
stunmer flow Since the structure has 
withstood very swift current and ex- 
treme winter conditions, where ice has 
sometimes piled up over the top of the 
piers, for about 90 years it must be 
assumed that the lime mortar and the 
workmanship ori^nally were of the 
best quahty. 

The piers are 22i X 92 ft at the base 
The upstroam end of each has a pointed 
cutwater, which slopes i to x from be- 
low low water to above hi^ water to 
break up the ic© The piers are 50 to 
60 ft high and at the top are 16 ft 
wide Originally they were 33 ft long, 
but were lengthened at the top when the 
new superstructure was built. Piers at 
the channel span are 8 it wider than 
the others Long enclosed abutments 
at each of the spans have a sloped face 
upstream and a vertical wall on the 
downstream side. 

All of the masonry work is coursed 
ashlar with the top, bottom and ends of 
each stone of the perimeter courses 
dressed The exposed faces of the stones 
are rough dressed and the backs ir- 
regular Spaces inside the perimeter 
courses in the piers are filled with ran- 
dom stCHies 

In addition to loss of bond some of 
the stones have not withstood the 
weathering and, particularly in the cut- 
water ends of the piers, the faces of 
some large units have disintegrated 
Failure of the stones has accelerated 


m recent years, believed due largely to 
loss of eflectiveness of the mortar and 
subsequent entrance of moisture fol- 
lowed by spalling from frost action. 

Stone packing and intniaioa giroutfng 

The method adopted for repair of 
the piers is to pump grout ^containing 
essential admixtures into them to make 
cement mortar of the sand remaining 
from the onginal mortar Where large 
volumes are required, such as where 
stones require r^lacement, well graded 
crushed stone is packed into the area 
which 15 then filled with the special 
g^out to make concrete Both of these 
processes are patented 

In repainng the piers, holes are 
drilled horizontally into them at almost 
every point of intersection, of a vertical 
joint With the horizontal course be- 
neath it, making a pattern of holes at 
about 3 x8-ft centres From just above 
the water line, holes are dnlled into the 
piers at an angle of 15 deg and 60 deg 
with the vertical to reach all parts of 
the base Some of the holes extond^to 
the bed of the river to permit foid|da- 
tion grouting and thus assure full bear- 
ing of the base course stones. 

Holes to be drilled through several 
feet of stone are started as large as 3-in 
dia to allow for reduction m size for 
successive steel changes to a mimmum 
of xf-in dia at the bottom. The ex- 
posed joints in the masonry are cleaned 
out and the interior of the pier washed 
out so far as practical with high pres- 
sure water jets directed into the dnUed 
holes After no more sand can be 
washed out, the joints are pointed to 
a- depth of at least 8 in with cement 
mortar to seal all openings except, of 
course, the dnlled holes. 
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Fig. 2 Broken stones are replaced by cuctmg back to gooc mater iaU forming and then dry 
padcmg wHb stone into whfch grout » forced to make concrete. Note rope net and timber 
shield to protect masons and divers from the swift current. 


Two stage grouting 

Grouting js done in two stages, first 
with cement mortar at low pressure to 
fill any existmg openings, and later with 
a neat cement grout at hi^ pressure to 
assure filling any remaining voids m 
the sand A pipe, long 

enough to extend to the full depth, is 
inserted m successive drilled holes, 
starting at the bottom, and all of the 
mortar forced in that the hole will 
”take *■ A ■' packer” around the pipes 
arranged so that it can be expanded to 
entirely close the hole, prevents groat 
from coming out along the pipe Divers 
examine the underwater portion of the 
piers and take necessary steps to stop 
any flow of grout from underwater In 
the very swift wat«r of the St Lawrence 
River, a shield around the upstream end 
of the pier is necessary to protect the 
divers from being swept down stream 

Large v^itmes fitied 

For grouting, a mixture of three bags 
of Portland, cement and one bag of an 
admixture intended to reduce shrink- 
age and delay hardening of the mix are 
used In the first stage intrusion, 4 to 
5 cu. ft, of sand are added to this mix- 
ture An air drisen, two-cylmder re- 
ciprocating pump as used to force the 
rather fluid mortar mto the piers A 
large amount of grout ordinarily is 
taken by the piers on the ikst grouting, 
one pier having reqoired 9,000 bags x>f 
cement The intrusion pipe is placed to 


discharge at the lowest point of the pier 
and no attempt is made in this opera- 
tion to build up pressure other than 
that required ±0 force the mortar up so 


that ^ from 

higlw levels in the pier. Soto above 
are kept open to vent ihe air and to 
fSisw iheprogrefis of tbfi fiSmg. 

Afttt this grout has had an eppor- 
tunity to harden, all of the holes are re- 
dnlled and a a^t' grout of three parts 
of Portland eement to one part of the 
admixture is forced in. Pressures up to 
350 psi are used at the foundation rock 
level, but this is reduced to relatively 
ansali amounts near the to prevent 
cracking the capstones of the pkors. 
Compaxativ^y small quantities oi 
cement are used in the regrouting 

Displaced stones are replaced and 
luroken stones repaired by filbsg the 
areas with crushed stone, well graded to 
secure a minimum of voids, thm farcang 
in grout under pressure to coat the 
stones and farm the mass mto concrete 
Broken stones are chipped oat to a 
depth of a few inches, a wood form is 
built agaii^t the pier to the shape of 
the stone to be rej^aced and the space 
inside packed tightly with stone Foems 
are held m place eaqmnsion anchors 
and are caulked all around so that a 
pressure head can be applied to force in 
the grout. Caulking is accomplhdied 
with soft rope, tack^ to the form in 
such a position that it leaves a mark 
similar to the pointing between the 
stones. 

Repairing the abutments 

The abutments of the bridge pre- 
sented an entirely different problem 
firom that of the piears Details of their 
design were not known to the repaw 
crews, but they appeared to be wdid 
masomy with an aitenor rubble fill that 
was settling, presumably due to de- 
temoratiQn of the lime mortar. Pro- 
scribed treatment was to intrude groat 

( Contimed on page 222) 
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forPeriornmnee with economy 

Hie otiUtandlng feature of the Yaushall 10, 12 and 14 include all-steel weight- 
saTing dui^-proof and rattle-proof integral construction; modem over-head valve 
eng^e dee^n with six phase economy carbureti<m; double-automadc ignition 
contfol and doiAle thermostat control of cooling, independent front wheel springing ; 
controlled synchromesh ^ars AND nuH*e mfles per gallon. For fuith^ particulars, 

contact your nearest Vauxhall dealer. 



Tbe BsiBAaf Cuage Lid^ Chowpattf, Bombay, 

Tbc Bomlny Gocage (Ahmiedabod) LtdL, SilcMpur 

Hie Bomlii^ G«nge (Csoiia) Lll., 11, Hlphinstoiie 

Hk Bonday Gaiage (CLF.) Ifed., CoBanfteraal Boad, 
I »HFW- 


The Bomba; Carage ^tajkot) Ltin Gondal Bool 
JRajkol. 

SwosIl Limited, King's Rosul, Ahmednagor. 

Western Indiaii Statefi Motors, Jodhpur. 

Noshirwan & Co., Ltd., Mohamni Rood, Indore. 

Shtt Losani Automobiles Ltd., Kx^bapnr. 

India Hotora Ltd., Kutclaexy Road, Ajmer. 


GENERAL MOTORS INDIA LIMITED 
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INSULATING & BUILDING BOARD 



T^IERMAL & SOUND INSULATION 
IDEAL FOR 
CEILINGS. WALLING 
PARTITIONS 

CINEMAS. STUDIOS, ETC 


NEATLY & GRESHAM 

■■■BHBBHHHMRBBHI L I M I T E D ■■■■■■■■■■■■I 

(INCORPORATED IN ENCLAND) 

CALCUTTA BOMBAY MADRAS LAHORE 



MAT 


FLOORING AND PAVING — forms a dense, compact floor ; a floor 
that is tough, wear-r«;isting, dustiess, water-proof and grease-proof. 
The only successful fleering for heavy service. 

WATERPROOFING — Ironite and portiand cement applied as a 
slurry successfully waterproofs all classes of porous surfaces such as 
brick, concrete, etc. 

SoU Agents: 

HDATl^ir db «RDISHA!II 


CALCUTTA 


■M LIMITED 

INC. IH ENa* 

BOMBAY - MADRAS - LAHORE 
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INTEGRAL WATERPROOFING COMPOUND 

Expert Advice Submitted Gratis 

Sole Representatives : 

WILLIAM JACKS & Co., Ltd. 
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AGENCIES 


FiCXWiE OBIVE » TOOL CO.. LTD. . “Biax” Portable 
YY Grinders from 1^6 to 4 II.P. for all trades. 

/ S STACATmiC. Mobile Units—lJfts 2 tons to a height of 10 feet. 

» AW COWOmOWWIfiG EMGIWEGRIHG LTD„ Complete Range of Industrial, 
Air Coaditioniag and VenGlation. 

» MARCO REFRIGERATGRS. Complete Domestic Ranee. 

U. B. EMGIREERIHC CB« LTD. . Industalal Refrigeration, Ice-Making plant, J 
eomplele range of dairy equipment / 

WILLIAM E. FARRAR LTD. . Sewage Equipment, Qniekspray wash ^ 
Fountains, '* Crown ” handling trurits. 

KEIGHLEY LIRS LTD^ Electric Goods G Passenger Lifts. ^ 

0 RUTHERFORD OIL BURNERS LTD. . Oil Burners lor 
every trade. 


WORK 


SILOS, WATER TOWERS, Etc. 

My 0 FACTORIES, BUILDINGS, HOUSES. 

• ROADS TO SUIT ALL CONDITOHS. 

^ • JETTIES, WHARVES, BRIDCgS. 

♦ PILE FOUNDATIONS — Vibro Piling S^tem and Precast Piles. 
S GLOVER CONSTRUCTIOM UMITS — Spans from t!4jr to ISiy-O". 
s ROOFING A PAIHTIWG — McKenzies Roofing (Texaco Products). 

* WW6E BUILDING ~ Boats, Barges, Lighters. 

L * “GUJUTE”— For lining and strengthening all typos 
of sttucturos. 
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CONCRETE TEXT BOOKS 

Rf . a. p. 


1 . Reinforced Concrete Reservoirs and Tanks by W. S. Gray . , . . . . 1 $ t 

2. Estimating and Cost Keeping for Concrete Structure by A. E* Wynn > . It 4 0 

3. Designan3ConstructionofFormWorkforConcreteSWictuf«byA*E,Wynn IS 0 0 

Concrete Construction Made Easy by Leslie Turner 3 0 0 

5. Elementaiy Guide to Reinforced Concrete by Albert Lakeman , , .* 2 0 0 

6. Modem Methods of Concrete Making by E. 5* Andrews . , , , . . 0 12 0 

7. Manufacture and Uses of Concrete Products and Cast Stone by H. L. ChiWe 

(New Revised Edition) 440 

10 Moulds for Cast Stone and Pre-cast Concrete by Burren and Gregory , , 3 0 0 

I i« Recommendations Concerning Reinforced Concrete Works . . . * 0 4 0 

12. Conorete Primer 000 

13. Students' Text-Book of Reinforced Concrete Theory «id Practice by 

R. P. Hears 500 

14. Reinforced Concrete Designers* Handbook by C. E. Reynolds . . . . 12 0 0 

15. Reinforced Concrete Water Towers. Bunkers. Silos 0 Gantries by W. S. 

Gray (Revised Edrtton} 700 

J6. Elements of Reinforoed Concrete Design by H, C. Ad«ns 4 0 0 

17 Handbook on the Code of Practice for Reinforced Concrete by W. L. Scott 

and W. H. GUnvilfe 400 

18. Portland Cement by A. C Davis 2200 

19. Design and Construction of Concrete Roads by R, A. B. Smith . . , . 6 6 0 

20. Concrete Surface Finishes, Rendering A Terrazro (Old Edition) . . . . 4 14 0 

21. Concrete Surface Finishes. Renderings and Terra 220 by Gray & Childe 

(Revised Edition) 440 

22. Manufacture of Concrete Roofing Tiles by Baumgarten & Childe . . . . S JO 0 

23. Concrete Design Made Easy by V. A. Dighe 300 

24. Raft Foundations : The Soil -Line Method of Design with Worked Examples 

fay A. L. L. Baker (Revised Edition) .. 400 

25. Design of Domes by j. S. Terrmgton 240 

26. Design of Arch Roofs by J. S. Ternngton 240 


27. Reinforced Concrete Piling by F, E. Wentworth-Shields andW, S. Gray . . 4 4 0 

28. Practical Examples of Reinforced Concrete Design m accordance with the 

L. C. C. By-laws (1938) and the Code of Practice by C, E. Reynolds . . 7 0 0 

29. Concrete Construction by C E. Reynolds (A practical and complete library 


in one volume) ..1140 

30. How to Make Good Concrete by H, N. Walsh 3 0 0 

31. Design and Construction of Air-Raid Shelters by Donovan H. Lee . . .. 4 4 0 

32. Design of Pyramid Roofe by j. S. Ternngton 240 

33. Road Bribes in Great Britain 400 

35. Cement Chemists* and Works Managers' Handbook by W. Watson . , II 4 0 

36. Reinforced Concrete Chimneys by P. C. Tayior 4 4 0 

37. Concrete Year Book — Latest Edition — by Oscar Faber 3 12 0 

38. *' Influence Lines for Thrust and Bending in the fixed Arch *' by B. Eriksen 2 4 0 

39. "Continuous Beam Structures." A degree of fixity method and the 

method of moment distribution — by £. Shepley S 10 0 

40. " Farm Silos, Granaries and Tanks " by A. M. Pennington 4 B 0 

41. Estimating and Costing Pre-cast Concrete Products and Cast Stone 

by F. H. Fielder 400 

42. An Introduction to Concrete Work by H. L- Childe 14 0 

43. Statically Indeterminate Structures ** by R. Cartner 3 12 0 

44 Stylish Homes by Mani Construction Co. ... ,.1000 

45. Arch Design Simplified by W. A. Fairhurst 9 0 0 

46. Sheet Piling. Cofferdams and Caissons by Donovan H.Lee . . . . 7 0 0 

Tlie Author of tho foUowfiif puMicstione i$ Mn S* I>e»h|]ftnde, 

(India): 

47. Modem Ideal Homes for India — Revised Edition 1200 

48: Cheap & Healthy Homes for the Middle Classes (2nd Edition) ^ . . . 7 0 0 

49. A Text-Book of Reinforced Concrete by Deshpande and Kul^rni (Revised) tO 0 0 

50. Build Your Own Home . . 10 0 0 

51. A Treatise on Building Construction .. .. .. 12 8 0 

52. Illustrative Examples in R.C.C. Design by G. V. Vartak & G* P. Na^arkar S 0 0 

53. Sulabba Vastu Shastra or How to bui& Modern Houses (Marathi) , , ^ . 3 0 0.-. 

54. Disposal of Domestic Sewage and other House Refuse (Marathi) . . . » 14 0 

55. Concrete — Plain & Reinforced (Marathi) 400 

56. Sulabha Vastu Shastra or How to build Modern Houses (Gujarati). . . . 4 0 0 

57. Do. do. do. do. (HindO - 4 0 0 

58. * Materials of Construction .. .. 600 

OOtafAiMe pom: 
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CONTROLLED PRICES OF 

BOMBAY 


1 

Qualify !v 

Incites 

’ 

I1)S. 

Maximusa . 

Race 

P^jReam 

WHITE PRINTING .. 

20 X 30 

24 

Rs. a. p. 

11 15 3 

WHITE PRINTING 

20 X 30 

28 

13 15 3 

WHITE PRINTING 

22i X 35 

32 

15 15 3 

WHITE PRINTING 

27 x40 

44 

21 14 9 

WHITE PRINTING 

27 

48 

23 14 9 

WHITE PRINTING 

30 x40 

56 

27 14 6 

CREAM LAID i 

13i X 16i 

10 

4 15 9 

CREAM LAID 

13i X I6i 

12 

5 15 9 

CREAM LAID 

17 x27 

24 

11 15 3 

WHITE IMITATION ART 

20 X 30 • 

45 

23 3 0 

TINTED IMITATION ART .. 

20 X 30 

1 48 

27 15 3 

WHITE DRAWING CARTRIDGE . / . . 

22 X 30 ' 

40 

19 15 0 

WHITE DRAWING CARTRIDGE 

22 X 30 

1 48 

23 14 9 

COLOURED COVER PAPER 

201 X 30i 

60 

33 15 O’ 

COLOURED COVER PAPER, EMBOSSED 

201 X 301 

60 

37 15 6 

WHITE BLOTTING . . 

' I7i x 221 

1 38 

29 12 6 

ELEPHANT LEDGER 

17 X 27 

32 

i 23 7 6 

ELEPHANT LEDGER 

201x311 

44 

' 32 4 3 

WHITE PULP BOARDS, W.F 

22 X 28 

28 

Per Gross 

15 0 9 

PINK PULP BOARDS, W.F 

22 x28 

28 

16 15 0 

BLUE PULP BOARDS, W.F 

22 X 28 

28 

16 15 0 

COLOURED DUPLEX BOARDS 

22 x28 

i 44 

26 11 9 

COLOURED DUPLEX BOARDS 

25 X 30 

' 53 

32 3 3 

COLOURED DUPLEX BOARDS 

[31 x4I 

f 

I 90 

54 10 9 


I^ued fy: 

THE INDIAN PAPER SALES ASSOCRAXR>N (BOMBAIT) 

Post Box No, 9x6, Bombay ’ 

ltepnf$eitting , *V 

TliE TITA€»UR PAPpt^MlLtJ^ C!0.,t1QDHC>j^ 

THE BEI4GAL PAPSR MlUB <30^ HD,, €SM-€anTA , . . . , 

' im &B1IA PAF1R PWtP <50„ HD„ GAL^t^TTA 
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{>rofn|^ dellYery of your consignments depends 
" iarg^y on their being securely labelled and correctly 
addressed. You can help to eliminate delays in transit if 
you attend to the following 





I |S€ strong enough bags or cases or any 
^ other containers which will withstand 




ordinary transit condition: 


PPC/C/iffES PPOPEPLY\ 



S EE that labels are securely pasted or fastened and there 
is no diance of their being detadied during transit. 

OhlUernte or destroy aU old lahds. 

Use metal, leather or wooden labels for packages which 
canned be durably marked In any other way. 

Write the address twice on each package or make sure that a minimum of 

two labels is always used. 




XJ^RITE the name of the consignee and the town or 
^ * city of destination dearly and legibly in English. 
Specify dearly where delivery is to be effected 
when there is nwre than one Railway Station or 
ddtveiy ofRoe in the destination town. 



XXV 








THE WATn "QUICKSET" LEVEL 


Tbfs Level is a thorougfify reffabte Instrument 
suIttMe ior Drainage Work, the taking out of 
fbumJatioii$» Tennis Courts. &c, for Road Making 
and alt other tevelhng work of a simitar tyfe. 

It ts extreme!/ poruble and is very eat/ and 
convenient in iise, and with care will maincam its 
ad}ustirtent for years. The Telesec^ is ol first class 
quaUcy. and *01 foot can be observed with ease at 
a distance of 4/CO feet. The Level is fitted 
with a graduated cirde for reading horizontat 
angles, and is packed in a padded leather case with 
sling strap, size 9 in. by S in, by 4 in. A sliding 
Tripod of light and rigid cortsanxrtion is also 
supplied with the instrument. 



I STOCKS NOW ON rm WAY TO MDIA 


Aget^ in loA'a: 

ASSOaATED INSTRUMENT HANUFAQURERS (INDIA) LTD. 

as. OLIVE BUILDING, CALCUTTA. Telegrams: AIMIL 

Stockists; LAWRENCE & MAYO (INDIA) LIMITED 

BOMBAY, BANGALORE, CALCUTTA, DELHI. SIMLA, LAHORE, LUCKNOW ft MADRAS 

1 ) 0^4782 


(3LU£ PRIHTS^ 



We are dealers in first quality 
imported and indigenous Drawing 
Office Stationery for making 
Drawings, Tracings, Positive Prints 
and Blue-Prints v/ith deep, clean, 
clear lines, which do not fade and 
stand op to frequent handling. 
Our prices end service are 
open to your approval. We 
would welcome enquiries for your 
requirements of : 

DRAWING OFFICE STATIDN- 


£RYi including Drawing instru- 
ments^ Pencils. Ink and Erasers. 
TRACING CLOTH AND 
PAPERS. FERRO- PRUSStATE 
AND FERRO-S ALUC PAPERS 


DRAWING OFFICE SUPPLIES CO. 


9C6 2 
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FOB INDIA’S ENGINEERS 

Tbe Indian 

Electrical and Mechanical 
Engineers Jonrnal 

The Premier Technical Journal In India 

A MONTHLY PUBLICATION ISSUED BY THE lEME CORPS ASSOCIATION 
CONTAINING 70 PAC^ OF INFORMATION AND AUTHORITATIVE ARTICLES 
COVERING A mSE FIELD OF ELECTRICAL AND MECHANICAL ENGINEERING. 


* New Ideas for Indnstiial Management 
^ Latest Inftnmatioa for ttie Tecdiaieian 
'k General News for the Engineezlng Woxld 

Price: Single Copy - Rt. 1/4. AnniiaJ SubearJptiofi, poft free Co any part of India - Re. IS/*. 

IPor attractive advertiflng rates write to : — The Business Manager* lEMC Journal, ME Dte., GHQ, New Delhi. 



REGD. 


THE BEST 

CEMENT WATERPROOFER 

Preferred and need by Experts end Eminent Authorities 
beauMe IT ENSUW PERFECTLY WATERPROOF 
CEMENT CONCMETE OR PLASTERING 

«aco" 

INCMCASHW THE STRENaTH OF CEMENT TO A VERY 
MARKED DBSREE AND FERMANENTUY CURSES SAUT'PVTRE 
* KEEPS THE STRUCTURE AOSOL.UTEL.Y BK>N1C-DRY 
HIGPUeST GOVT. TEST CERTIFICATE 
COMPARE ** C»CO*S '* WITH ANY SIMILAR PRODUCTS AND 
JUDGE FOR YOWSEU”^ 

Large Fresh Stocks Alwtys Available 
WRITE FOR Ntl Details and Copy of Govt. Test Report 

THi STMCniRML WATSIPI00RII6 CD., 

21-1, Owvtr SMtf, Mtynmw, Calciittft. nim. Pk. Bt. 
TaNfCtm** i ** C^oitte. 


at'LLAMIPCBS AilStVrWMOT S 

IT via BE GREATLY APPRECIATED IF OUR 
READERS, WHILE REPLYING TO ADVERTtSE- 
AOrrS, A«ENTlON T»4IS JOURNAL. 


A LIMITED NUMBER 
OF"I.C.J."BOUND VOLUMES 
FOR THE YEAR l9-« 
ARE AVAILABLE. 

PRICE Rs.l0 each net. 
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BIRD & COUPAI^ 

LAHORE - - NEW DELHI - - CAWNPOKE 

« EVEREST " ASBESTOS CB4ENT ROOFING PRODUCTS 
and AcoenoriM, '•BIGSIX** CwnigtMd Gray Sheats, ^TRAF- 
FORO” Gray Sbaati, Aabastea Wood. otc. 

“CROWMIT” AAaatos Camant •• CORRUGATED ” Shaeta and 
“SUPBR-THiRTEBN » Shaats. 

ASBESTOS-CEMENT Soil and RainwiMr foods. 

SEIXIJVC AGENTS FOR : 

ASBESTOS CEMENT LTD. 

Bead Qffce &. Factory; ^ Factory r 

MULUNDf BOMBAY ^ KYMORE, CoP. 

AU Produete of Asbeetae CemenL, Ltd,, made in India, an 
mamfactured cf C.M. J. Cemeiri. 


KALABHAI KARSON A SONS 

ARCHITECTURAL DECORATORS 

Saadhunt Road, > . BOMBAY 4. 

TtltN^e: torn 


ARCHfTECTtfRAL MOBELLIIIIS, CARYINC, 
SCULPTURE, LIGHTING FITTINGS 
AND FIBROUS PIASTERWORKS. 




CokiCO WituA " 

BOi.Tt«Nm,SIV£TC. 

■ Wy.WHItARIYABA XM.UMK,BOIIMrv4. M 


' TILES MACHINERY 


We supply complete machinery, hydraulic 
type, for manufacture of cement flooring 
tiles» mosaic or designs. Excellent 
opportunity during oomlng building boom. 


Apply * 

H£LATU R BRO S., 

British Hotel LatiOs 


BOMBAY I. 
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FOR ALL TYIRS OF 

REINFORCED CONCRETE STRUCTURES 

CONSULT 

BRITANNIA BUILDING 
& 

IRON CO., LTD. 


mom CAL. :MM4» 

Staphan Hsma. 4, Dattiaust* Sqmra, &M. • CALCUTTA 
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ADORN YOUR 
BUILDING WITH 

T. B. W. 

DOOR & WWDOW 
t* FITTtNGS • 


'niAKVftDWAR BRASS WORKS 

fwp: y. K. PILAK3CAH nakniAww, 2. 


SANITARY APPLIANCES 
FILTERS & ANTIMOS TANKS 


CONSULT 


THE BOMBAY BUILDING 
MATERIALS TRADING CO. 

7 3. MBPOWS STREET. BOMBAY 



FREELY AVAIUBLE ACAIN 


BowranitB Anti- 
Corrodivie Rdlnt 
Invpi your iron 
Bfid sMt work 
Bolb from tbe 
r«v«cai of rwt 
oiMt corrotloii* 


jpooAr «»/* imiuf 

PLANTBIS* STOBBS A AMNCY CO. LTD. 

It. cuts LTItlt CALCVTTA 
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THE WOOLWORTH BUILDING OVERLOOKING CITY HALL PARK, NEW YORK 
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^^Sttowcrete’’ White Pertland Cement 

Rivals in perfection the whiteness of Snow-capped 
mountain ranges. 

Its cleanliness and durability make it the most 
important factor in modern architectural construction. 

KILLICK, MIXOM & CO. 

HOME STREET, BOMBAY 


DiSTRlBUTORS ; 


e CO 

AUGLO-TBAl CORPOlUVnOIt. LTD.. KARACHI SniA 

nixicx. NIXON eco*5 Acs3»icy 
5QMNATHB. BHATT 4bCO. 

SHAIKH FIDA AU SULTAN ALL MAGFUR C. P. A 1 

B. V. KARAYAMASWAM! A CO.. BANGALORE Mim 

A. RAIAMANICKAM. COUMBATORE A Dirtricto. 

WAKY BROIRERS. BBtLWARA UdUipitf. 

LALA MSBDfAin VABHVA OmlaAr. 

LOOKMANN KARHOEE * soil RAIKOTir ala 


BEST A OO.. LTD^ MADRAS 
HARR1S1MC5 ft CROStlELD. LTD.. QINLON 
PEmcEp LESLIE ft 00. LTD., CftUCOT 
B* SESBAGSBRAO ft BROS.. B&EWADA 
1. S. ft C MACHADO. TUTiCaRm 

ISANBMIAimABMEDALLAlKM ftCO. SEOMOCSABAI^ 

RAO BAHADUR SHIVRATYAN G. MOHATtA^ 

MARWAR CXMEHT CO. 


Codin ftTn 

MMd«r CoMt. 
H i gtWn Circ«n. 

S. E. 1 


ft Taw* 
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^RE i» a ceafJng whicb ecoi he applied to new or old concrete, 
briekwQvk) atoase, asIieatoB cement i&eets, lime ^Uuater, cement 
rendering, etc. 


It is unaffected hy humidity or condensation. 

It will not flake, peed w wash off and can be scrubbed repeatedly without 
harmfiil effects. 


WAULS AND CEaiNQS MADE PBtHMENTLY 
OEAN, BRIGHT §m UGHT-REFLEaiNG : 

^Snowcem* provides the ideal medium for 
the intenor or exterior decoration of j 
stractures such as factoness, hostels, stores, 
canteens, hospitals, schools, garages, etc,, 
where the walls are of exposed brick or 
concrete. 

Its hard, dustfess, washable surface pro** 
motes h3igienic candihoias whilst its per- 
manent brightness gives niaviTmrm bght 
reflection. 

extbwm. AMD iirranukL wauls wm 

WATBtPROOF AND DECORATIVE: For 

cottages, houses and structures 


which call for external or internal treat- 
ment, • Snowcem ' not only provides an 
inexpensive decorative medium but also 
i renders the most porous surface waterproof 

ECONOMICAL AHIV EASY TO AmY : 

• Snowcem ’ costs hut little more than 
distemper. It is applied with a brush or 
spray similarly to other paints 

SHADES : * Snowcem " is supphed in White, 
Cream and Silver-grey and stocks 

are expected to arrive shortly. 


“SNOWCEM” 

CEMENT COATING FOR BRICK OR CONCRETE. 


KILLICK, NIXON & COMPANY, 


HOME STREET, BOMBAY 
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CONSTKOCTIOR 
EODIPMERT 
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Prepare now for post-war cortstniction and wnte us for 
particuiars of our range of products The BLA VC^-KNOX 
range of equipment indudes — 

ANGLEiyOZEaS BUttfiOZEKS SCRAPUIS ftlfPESS 
TRACTOS CRANES SHEEPSFOOT TAMPING ROtLERS 
PORKER CONTROL UNITS CONCRETE MIXER^ CON- 
CRETE MIXING PLANTS CONCRETE PUMPS, BULK 
CEMENT PLANTS BULK CEMENT TRANSPORT COK- 
TAIKERS: CONCRETE BUCKETS CONCRETE SPREAD- 
ER5 AND riNISHERS WELLPOINT Dt>K \TERING 
EQUIPMENT ROADFORMS ROADMAKBRS BLA^- 
FORM STEEL SRLTTPRINCf TRUKMFXERS 
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CUFTON HSE, • EUSTON RD. ^ LONDON NjW.i 
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STANDARD SPBCIFICATIONS 
FOR EWERy TyPE OF ROOF 

This publication entitled " Standard Specifications for Ruberoid 
Roofe " provides Ar<±itects and Engineers with a comprehen- 
sive reference to the best methods of weather proofing all 


types of wood or concrete roofs. 


Appointed agents in. the principal centres undertaice the fixing ox Hiiberoid 
Bnilt-tqp Roofe on all types of buildings. Estzmates wUi be jgent on 
Tece^t of pardculaxs. 

RUBEROIB BOOFINe 

MuroracnniiiEP bt tee rvberoid go. ltd., London. 

/tgmb; 

n»D«AS: Amry & Co. tdd.. F.O. Box 12 CALCUTTA: Plrnmner Bro«. ft Co., t-wo. Box BITS 
COUJBOO: IGantwr ft Co., B.O. Box BOMBAY: Flanmer Bcm. ft Co., B.O. Box 418 


ASOUTECriS Ajro EKGQJEEFS ABE DSVTPED TO WHITE FOR A COPY OF THIS Bl®ER01D 
PUWJGATKM- No. 326 ENTTHED "STANDAHD sreCIHCATiaNS FOR EUKIROID ROOFS,’ 







VICKERS-ARNSTRONGS LIMITED 

CEMENT- MAKING MACHINERY 


SPECIALISTS tN THE MANUFACTURE OF 

PATENT SLURRY DESICCATORS < ROTARY KILNS WITH PATENT RECUPERATORS 
AIR-SWEPT COAL PLANTS COMPOUND BALL-AND-TUBE GRINDING MILLS 
COMPLETE CRUSHING PLANTS ■ ROTARY DRYERS ■ MIXERS & AGITATORS. ETC. 
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“Progress is not an accident, but 
a necessity, it is a faw of nature’* 

HERBERT SPENCER. 

★ 

FERRANTI 

★ 

A NAME WHICH HAS STOOD FOR PROGRESS THROUGH- 
OUT THE ERA OF ELECTRICAL DEVELOPMENT. 






HINDUSTAN CONSTRUCTION Co., Ltd. 



tSwdttei on Tank 


(CEMENT GUN & CEMENTATION DEPT.) 

“GUNITE” 

This product is idstd for the lining and 
reconditioning of:— 



Consult us tfce Speeidlitts in Waterproofing and 
Reeonditionittg Concrete and Masonry Structures. 

AHfot >— Tahgrasw i BdCmf 

G9NBTAVCT10N HOV8E, /aMW («»«») 

1IALL4BD ESTATE, BOMBAY. \ ©■ n.pt.> 


l»4Uin C — e wi te liawmal 


OeMber lOOi^ 



BENFORD 

COMCBETC MIXER 

Automata gauging and conUniious 
chargt* Also avaUabie in two large sizes 
Type Di3. hourly output 12/U cu< yds., 
Type B25. hourly output 23/25 <u. yd*. 
Other Bedford products Include 5/3^, 
7JS and IC/7 open drum batch type mixers 
with and without power loader. 

PEGSON 


ROAD AND QUARRY PLANT 

THE KGSOH KAN^ Of 
MANUfACTORES tHCLUDS: 

1. PegsoR Simple Motion Breaker 
1. Tar-macadam Planu 
3. P^ton Light Type Breaker 
d. Pegson Gyratory Cruther 
5. Pegson Plain Bearing A Roller Bearing 
Granulators, etc. etc. 

par fiirtAar portfcutars wrfle ia: 




Srcochiftr t:0tjabato 4 Naw Oeiaf. 



Specify 

Indian Cables 


t Continudy of Supply 

Indian Cables 

PARAIUTB 

CABLES ARE BUILT UP TO A SPECIFICATION. 
NOT DOWN TO A PRICE 

IMDIAM CABU CO., LTO. 

Head B. I. CABLES HOUSE, 9 , HARE STREET, CALCUTTA 
Branches : KARACHI - MAIXIAS - aiHAKtAAN 

GiiLANDERS AREUTHNOT A CO. 

KMHAY. DB-PB. LAHOW. RANGOON. 


OctotMv iSihs 1049 
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WE DESIGNED <fi ERECTED 
OUR FIRST 

BEINFOBCED GONCBETE CHIMNEY 


m mi. Since then we and 
associated companies have 
erected more than 400 chimneys 
in all parts of the world. 


TILEMAN & CO., LTD., 

Reinforced Concrete Engineers and Contractors, 

ALBERT GATE MANSIONS, 203, KNIGHTSBRIDGE, 
LONDON, S. W. 7. 



REPRESENTED IN INDIA BY 

ENGINEERING CONSTRUCTION CORPORATION. LTD. 

Jfemi Ojffu e : Branch : 

tJ.OYD BUIUHNt^ DOUGALL ROAO, Tel. No. 32946 8. ROYAL EXCHANGE PLACE, 

BALLARD ESTATB, - BOMBAY ( Two I1 m« ) CALCUTTA 
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STARTING - ■ 

AN INDUSTRY? 

If you do then you will neod the services end 
ex^n guidance of fndustiial Engineers^ represent- 
ing specialtets in every phase of Industrial activity. 

We wiff assist you to start nay of the fdtwffng 
manufacturinf Industries. 

ARCHITECTURAL : 

Design of Theatres, Offices, Schools, Hospitals, 
Canteens, etc 

MECHANICAL : 

0 Prhfne movers Hydraulic, Pneumatic Auto- 
matic and Semi-Automatic Working Machines,' 
Machine Tools, Steel Rolling Mills, Ship Build- 
ing, Dock Yards, Sewerage and Sewage 
Disposal, Plastics. 

CHEMICAL : 

41 Cement, Soaps. Cosmetics, Viscose and Acetate 
Process Rayon, Plastics. 

ELECTRICAL ; 

0 Motors, Generators. Transformers, Radio 
Receivers, Transmitters, Electrc^ic Control. 

YOU CAN HAVE OUR ASSISTANCE IN 

—obtaining market research report — determining 
the initial produaion attempted— selecting raw 
materials and Purchasing machinery— planning the 
layouts of Building and Plant — commissioning 
Architects and BulTdlng Contbrictc^v-supervislng 
the erection of Plant— recruiting the ttaR and Initiat- 
ing production— planning, setting and checking up 
the distribution— advertising and preparing cata- 
logues for this product. 

if ft is a PARTiCUiM PRODUCT you are interested in, 
ict us undertake for you aiy one, or aff, of the foliating: 

Product Design and Development— Product Styling 
for High Sales Appeal and Low Manufacturing Cost 
— Tooling of Pr<Muct1on — Mechanisation of Hand- 
Operations. 

This Compar^ has also active co-operatton of several 
American Industrial Research Corporations, specia- 
lists If) Radios, Refrigeration, Chemical and Mecha- 
nical Engineering, Plastics, etc 

For further porUcufars write to : 

Eiecntlim Birecter anrf^CMef En g inee r, 

DEVELOPHENT ENdNaRIIIG 
ASSOCIATES (iMHA) 
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WATERPROOFINS ^M^OUND 

. ^ ^ / fit' 

THE HEST/MEDtatt 

WA^ESPROOFtHG 

CEtlEHT^COMCRETE 


futL pAtmeuLMS moM me sole agcmts^t 

BHARAT COMSIlUenON C?!!* 

II, CLIVE STkEET, CALCUTTA 
PHONE; CAL. 4124 
6KAMS: VEDtRO 


« VALAMOip” 

j HAHK WOO H H C 

(IS APPLIED COLO) 

^ FOR WATER PROORNG 
ANY ROOF AND 
FOR EXPANSION JOINTS 
IN CONCRETE STRUC- 
TURES A ROADS. 
REMAINS PLASTIC DOES 
NOT CRACK OR CHIP. 


tMWJPACTVJiexS;— 

NACFARIANE ft €<l^ LTD. 

It. Tancr* Road, Tangn, 34 . Umliifiwi tM NMth. 

CAICUTTA. RtMOlAre. 


mutM 

«*THC VALAMOlO WAY** SooklMt: 

nettc RSNTION TIRt idURMAL. 



igeMslnbutm- ASSOCIATED INSTRUHEW MANOFACTUREItS (Indlai) LTD., B-^ Cll»e Building, CALCUTTA. Telegrams AIMIL 



DESIGN of STEEL & REIN- 
FORCED CONCRETE STRUC- 
TURES, TrusseSi FiKitory 
I Buildings, Residential Buildings, 

Waterworks, 

FABRICATION of Steelwork 
I and Ready bent Reinforcement 

|J for R,C.C.Work as per design. 

! CONSTRUCTION of Steel, 

\ RuC.C and Other Struaures. 


COmULT: 

TNE tMmxuam stsb. « 
coNSTmicimi co., itd,, 

I 

1}«H6Nn»,Sf<reiHfHa> COIdTIIACtOIIS 
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“PLUG-A-LEAK 


LIQUID OR PLASTIC 


Manufactured by 

THE INDESTRUCTIBLE PAINT 
CO., LTD., 

LONDON 

Ideal for 

WATERPROOFING 

All type of Roofs & Surfaces 

For full particulars write to 
The Sole Agentt 

THE ORIENTAL HEC. A ENG. CO., 

Molten fitilMlngs ... CALCUTTA 
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Let^s Solve 

Your Construction Problems 
For You 

Designs and Estimates sent on request. 



OM-CUTTA NATiONM. BANK LTD. BUILDING 
AT PATNA. rMimly caratruotad By u*. 




Job is too Ug for our efficient «9iecaUon 
Job is too small for our caireful con^ileration 


British India Construction Co. 


4, Clive Ghat Street, 


CALCUTTA 


.Announcing TRUSCOK TRU-CURE 


—THE HOOERN METHOD OF OHUIIG CBtENT 


ic Possesses high early water retention with afcer*(»rotection. 

ir Eliminate cost of burlap, mats, ponding, ciejmtng up 
afterwards. 

★ Over 96% water retention at [QCTF. and 30% relative 

humidity in first 24 hours. 

★ Clear liquid — will not disoofour concrete. 

★ Applied to formed concrete, as well as to flat slabs. 

★ Produces — 

STRONGER CONCRETE— HARDER CONCRETE 
MORE SERVICEABLE CONCRETE— LONG 
WEARING. DURABLE CONCRETE- 




. ,,.v. 
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Tru>Cure appUcnfon by hand or machtne 


iv Successfully used for curing a Concrete Road in 
India. 

it On Government approved fist. 

Full particulars Jrom - 

JOHN FLEMIN6 & COMPANY UNITED 

II, BASTION ROAD • ■ BOMBAY 


Strong Concrete-«A dean bresk, shearing right thnoi»fo 
thft i^egate. C«m«nt matrix He’d An exam^ 

of what high water retention will do to produce sound 
concrete. 






«cMber IMk, 




for use with 

CEMENT CONCRETE 

£9mK00FS 

INTEGRAL WATERPROOFING COMPOUND 

Expmt Advice Submitted Gratis 

Sale SepresaUtttives : 

WILLIAM JACKS & Co., Ltd. 

BOMBAY KARACHI - MADRAS 
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REINFORCED CONCRETE BRIDGES 
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JOURNAL 


AU emmumeaiMns r^ardii^ Editmai matter should be addressed to the Editor 
and ttS dkose pertaining to Advertisements to the Maru^er, The Indian Concreu 
Jomwd^ZQ^ Samam &rwf, Fort, Bombay^ 

SVBSCRIPTWNS-^A$, 8 per eopy or &. 6*>i> per annum in 
JRf. 8-8 abroad. 

Centrihstiions to Ms Jeumal and jduitegTMp&s for reproduction are invited 
and aU lAose (accepted wiU he paid far. AU such cotUrilmtUms and photo* 
giaphs miwt 8e tKeompmied by a slamp«cl addressed envdope^ othenvise their 
remm; ^ mU aeeepteA eaumot be guanaoeed. 

None of the views^ exprwed in this Joumalt ehmdd he considered as 
necossarUy those ef The Concrete Association of India or The Cement 
Marketing Co. of India, Ltd, 


COMTMNT^ 


FiAlkhei an ^ lAli •( mil soMih 
Ibr nni an Mntf of the CemeeSt 
Uttfcetfaig Go. ef Ui., k 3 rJI.fi. 
Tngiwfiri B.A.f fiCaW m ttmon 
Sbeel» Fait, ficMubny. 


T« R. S. K3nnM»«lcj^ O.B^ MXm 
XJCJGJ., JUntlv C.£^ If. L Simet 
lf.l£. (IndU). 

jisst. TEcnmcAi wmn 

HU. 8* B.£«f JfJLC. 

Jl. L StratU 1LLH.E. (Landan). 
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Uses and advantages of 
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BtC WELDED FABRIC 


SUSPENDED FLOORS AND ROOFS 


Reinforced concrete floors carried cm walls 
and beams provide a permanent even surface 
for tbe storage of goods, to carry machinery 
and to form a working area m ot&oes^ 
factories and stcnilar butldiiigs. 

The Ihtckness of the concrete and the amount 
of reinforcement required are det^imned 
from a knowledge of the amount and type 
of loading and the spans between the 
siqiporting walk and beams. Tbe samplesl 
form of modem suspended floor oonstroc- 
tion IS provided by coocrete slabs reiciforoed 
with BRC fabric. 

Not only must a floor be able to carry safely 
the loads which are imposed upon it ; in 
addition, it should be venmn-proof^ water- 
proof, sound resisting, and it must be able 
to prevent the rapid spread of Are from floor 
to floor. The solid concrete floor reinforced 
with BRC fahnc possesses all these C|ualities 
and in addition adds a valuable stiffening to 
the structure as a whole. 

Reinforced concrete floors are best used m 
coiuunction with reinforced concrete beams, 
but they may be convemKitly supported on 


steel beams, whicdi are usualb encased or 
haunched with concrete. 

The BRC fabnc is arranged so that the mam 
wires run across the slab at right angles to 
the beams. There is usually a sheet placed 
half an inch above the sofflt and sliorter 
sheets near the top of the slab over each 
interior support. Altemati^reb^, the fabric 
may be wav^ so that it is in the bottom of 
the slab at midspan, and near the top over 
the supports. In the former case, the reio- 
foroement is supphed m sheets and in the 
latter it comes to die site m rolls. 

The formwork which supports the wet con- 
crete until It has set is made up from timber, 
st«l sheets and angles, or cement-asbestos 
sheets. When the beams are of r^forced 
concrete the bearers for the floor forms are 
usually supported on the beam-side forms. 
When encased steel beams are used the 
construction may be similar, but it is cus- 
tomary to suspend the formwork from the 
beams when th^ are of steel sections. 

It IS important that the concrete be nuxed* 
without e.xces5 water coming up to the 
screeded surface of the work, so that the 
frill strength and hardness of the concrete 
may be obtained. 


BKC 


concrete reinforcement 

HEATLY & GRESHAM 


CALCUTTA 
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Et)IT€l2IAL NEWS & NOTES 



CONTROLUEO COKC1ICTE 
PAVING CONSTRUCTION 

\ A #€ have pleasure in publishing below an extract from 
T T the Contract jotfmaf» London, deal mg with Controlled 
Concrete Paving Construction. It will be seen 
from the article that the saving on materials between a 
co-elficlent of variation in concrete strength of 10 per cent, 
and one of 18 per cent. Is 5$ a cubic yard. It has been known 
to concrete engineers for many years that such a saving is 
possible* Now in the Heathrow Aerodrome In London 
Controlled Concrete has become an accomplished fact and we 
very much hope that all engineers In this country, and there 
must be many of them working on Aerodromes and Air 
Ports, will give earnest attention to this matter, not only as 
a matter of professional pride but for the economic saving 
which will be entailed. 

It has long been known that the regulation of water in 
the mixing of concrete tends to better concrete, but until 
vibration became popular It was difficult to reconcile good 
concrete with a very harsh mix. With mechanical vibrators 
this trouble has. to a large extent, been overcome and we feel 
we cannot stress too strongly the value of vibration for all 
concrete work whether plain or reinforced and we once 
again remind our readers that every particle of water over and 
above that required by the cement itself must eventually 
leave the concrete and where water which is an in- 
compressible substance (eaves concrete it necessarily leaves 
hollows or voids behind which cause cracking and the 
attendant evils which are so well known. 

Generally speaking controlled concrete means good 
concrete and as we see from the article below it also means 
cheaper concrete into the bargain. 

While It 15 admitted that where vast quantities of labour 
are available it should be cheap it has been realised by 
engineers and contractors more and more that labour in this 
country Is no longer cheap and while we do not expect a 
violent change over to mechanical methods we shall have to 
aim at cutting out certam controls which are at present left 
to human agency and substituting mechanical controls which 
are unfortunately much more reliable. To whatever extent 
machinery Is Introduced in this country there will always be 
work for the people provided wages and costs are not boosted 
up to uneconomic heights by overanxiety on the part of 
labour. There Is such a thing as killing the goose which 
lays the golden eggs and if labour throughout the country 
Insists on overptaying its hand it must necessarily suffer the 
setback consequent on increased mechanization or reduced 
activity In industry and public works. 

AWiough i^e London airport--che more prosaic and 
ubkiultoas name that has superseded the older one of 


" Heathrow — has witnessed many changes during the past 
months, perhaps none as more significant than a minor revo- 
lution of method in construction, or, perhaps better, two 
revolutions. 

First, there is the implementation of a long^dvocated 
policy of controlled manufacture of concrete plus controlled 
construction of paving, and second, there is the setting-up of 
an intricate and smooth organisation which necessarily 
included top-rate maintenance which probably equals, If not 
excels, anything of its kind tn the world. 

The results of this large experiment in controlling every 
stage of concrete production should, by the excellence of the 
work itself, convince those that remained sceptical of the 
value of the extra care and expense incurred. For not only 
has a high-grade concrete been achieved, but, what is most 
important also to the contractor and the responsible engineers 
and authorities, the financial saving on the contract cost, 
apart from the probable avoidance of paving failures in the 
future and excessive maintenance, may well exceed the cost 
of the implementation of the control. At the meeting of the 
Institution of Civil Engineers when the paper on the Heathrow 
concrete work was submitted by Messrs. G. Graham and F. R. 
Martin, Dr. Glanville, of the Road Research Laboratory, put 
the saving on materials between a co-efifictent of variation in 
concrete strength of 10 per cent, and one of 18 per cent, as 
5s. a cubic yard, assuming cement to be £3 a ton and aggre- 
gates at 10s. 

So the final result seems to be better concrete at a 
smaller cost. The aim of control is to reduce the co-efficient 
of variation, and the figure of 9.5 per cent, achieved at 
Heathrow is considered excellent and to approach laboratory 
precision. The compressive strength demanded for these 
runways was 4,000 lb. a square inch at 28 days, and the average 
compressive strength obtained was over 5,200. With a 
co-efficient of, say, 1 8 per cent., that is, with much less control, 
a much higher average strength must be used for which 
considerably more cement is needed. 

V Here, then, under the Air Ministry Directorate of Works 
(s the field corroboration of research and the theory of 
laboratory control, and the results obtained may well become 
a temporary guide-book for those who will have control of 
the large road, airport and other civil engineering schemes of 
the next few years, even though local conditions may not be 
SO favourable to meet the requirements of the specifications. 
The results also suggest that further Investigation might 
profitably be made into the extension of large-scale weigh- 
batching plus other controls for a number of smaller 
works In the same area on the ready-mix and truck-mix 
methods.*' 


226 



fndtM tVMMMtto 


4Makw JUMi, Ui«ft . 


DESIGN OF FOUNDATIONS FROM' STAND-POINT 

OF SOIL MECHANICS 

By H. $. lUMASWJkMi 


Notations used 

c umt cohe^oti 
d diameter 
E modulus of elasticity 
H . height 

Ka active Kankine value 
Kp . passive 
L Length 
P Concentrated load 
p . unit load , pressure per unit 
area, stress 

q Ultiinate bearing value of the 
soSl 

T radius 

z , depth under the ground surface 
A, . general designation of an angle 
y . umt weight of the soil 
s Settlement 
ft : Pcxtsson^s ratio 
c” z . Vertical pressure 
4> . An^e of internal inction 


3. The nature of the Strata upon 
which the Eftroctuxe is to be 
founded and 

4. the effects of tune on soil. 

The des^ of fcmndations is xnmnly a 
problem, which has to be decided for 
each individual site. It has often been 
found in experience that structures which 
had been designed with a ccmstant 
itensi^ of pressure on the footings have 
been subject to uneven settlement. The 
effects of uneven settlement in a mo- 
dem-framed structure is productive of 
irreparable damage. It is of primary 
importance, that the behaviour of the 
soil upcm which the structure is to be 
founded^ should be examined under 
conditions comparable with those which 
will apply in the hnished structure 
Foundation sh^ therefore be deigned 
in such a maimer that the settlement 
which is inevitable shall not exceed 
permissible Imuts and shall have no 
deleterious effects upon the structure. 


t. Introduc^oB 

It would hardly be an exaggeration 
to say that the design of a foundation for 
any structure is productive of the 
greatest doubt in the mmd of the designer 
and yet in many cases, the subject receives 
the least detailed considerations. 

In India Soil Mechanics attracted 
so little attention among practising 
Engineers as opposed to research workers^ 
that it may be worthwhile to give a short 
account of the theory and experimental 
work Professor Teczaghx has pofoted 
out that the j^nmssible pressures on the 
ground given in Text books and building 
codes onut any mention of the areas and 
depths of foundations to which they are 
applied and that iti this respect the 
hgmes can be compared with tables 
giving the breaking foods of beams 
without mentioning the lengths of the 
spans. This is a legitimate comparison 
but oner which is not very helpful when 
one remembers the contradictory notes 
published from time to time. Following 
tradition a designer may decide to make 
loading tests on the site^ but the results 
so obtained may not necessarily be 
applicable to the type of structure to be 
errected. 

Modem scientiffc methods are pro- 
ducing great accuracy in derign and 
execution, of the structures and the fcHin 
of structures is changing rapidly with the 
improvement of sci^tific knowledge and 
it 15 notzoeable that the massive masonry 
bmldmg with the heavy footings is being 
abandoned lu favour of the ftamed 
structure with isolated supports. The 
change behoves the designer to make a 
stndy of the design of foundations. 

Ttaditumal design of foundations fail 
to consider the following factors : — 

I* The type of structnFe. 

2. The shape and size of footings. 


2. Streacs under a foundation 

If a concentrated load P acts on an 
m&nite elastic body as shown tn figure i, 
the stress (p) at any point say X (figure} 


p 



IS given by the following equation due to 
Bonssmesq 




(I) 


Although sml is not an elastic homo- 
geneous body, numerous experiments 
have prescribed that formula of the type 


(n- 


i!icrs 




.(a) 


is applicable to all soils and that for clay 
a value of n « 3 is generally adapted, and 
for sand a value of n » 8 has been 
accepted A committee of the American 
Society of Chvil Engineers have recom- 
mended the adaption of the Boussinesq 
formula (z) for det^mming the stresses 
in foundations. 


By resoMfig the equation (3) into a 
compements &e value of the vertical 
stress at any point in the suppoating 
under a concentrated load will be 


p vertical =. Cos “ ^ ti ..(3) 

if n 5, tbe fomala reduces to 


p v»tical» 


3 P Cos^ of 
2 wi* 


(4) 


whi^ IS similar to equation (t) 

Vertical stresses in a homc^eneous mass 
under a ccmcentmted load present a 
distritMitfon of stress similar to that shown 
in Ftg. 2. This example of stress dis- 
tribution has been developed by Goldbeck 
firom expenmental results and winch are 
illustrate on Fig. 3 

The stress on the axis of a load on a 
circular area is given by the equation 

P/ =Po(*— Cos».<) (5) 

where ; Intensity of stress at any d^th 
z on the axis of the load 


Po ; Unit load on the surface 


■c : angle formed by the vertical 
axis, and a line drawn from the point on 
this axis where the stress is to be deter- 
mined to any point on the circumference 
of the load^ area , 

The stress on the centre line of a stnp 

loadisp^Kp^ (h) (6) 

and 


K 



t+t? + } 

(7) 

( 8 ) 


where ab ; width of stnp 

and z depth at which the stress is to 

be calculate 


Hence if the stress-strain curve for 
the soil IS known it is obvious , from 
equations (5) and (6) that the settlement 
under a loaded area is directly proper- 
tionsd to the diameter or width of the 
area . Ftom this example , it would 
appear to be necessary to vary the 
mtensity of loading in inverse proportion 
to the size of the foundation, which is at 
vanance from the traditfonal design 
which assumes that the foundatioas 
should be designed for a constant in- 
tensity of pressure irrespective of the 
size of the footings, m ordcf to obtain 
even settlement of the structure. 

T ests made by Dr, Emperger on 
cohesive soil to detemune the effect of 
the size and shape of the loaded area on 
the settlement, at equal loads per unit of 
area have shown that the settlement 
increases almost m cHrect proportion to 
the area loaded. Other investigators 
have also proved similarly. However, a 
number of experiments have lOzown that 
the settlements are independent of the 
foaded aress. To explam these, Pro- 
fessor Terzaghi lays down the lolfowmg 
principles 

(1} The ratio of the diamet^ ol the 
loaded area to the 
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produced by a gfiven load per umt 
ol area depends on the choe^on 
ol the sod In non~cohesive soiM, 
the size of the area has little 
mfiuence on, the settlement, but 
when the cohesion is considerable 
the settlement increases m 
proportion with the diameter of 
the loaded area, 

(z) As the depth of the foundation 
increases, the 'settlement pro- 
duced by a given load per unit 
area decreases, but the ratio 
between the settlement (^)o ior a 
foondation at zero depth and the 
settlement (&)« for a foundation 
at a distance (z) below the surface 
of the ground depends on the 

ratio ^ between the depth of 

foundation and the diameter of 
the loaded area, and not on the 
depth (z) alone, 

z 

(5) The ^ect of ratio ^ on the 

settlement is less as the cohesion 
increases. 

According to these principles, incon- 
sislsmcies in settlement of structure may 
be explained as due to the nature of the 

z 

ground tested and the ratio ^ . As an 

example, if a foundation 5 ft deep 
reduces the settlmnent of a 5 ft square 
footing by 50% compared with the 
settlement of a footing at ground level, 
thee^lectolaiootmgxoft square in 5 ft. 
deep at reducing settlement wiU be much 
less. To xeduce the settlement of a 
footiag JO ft. square by 50%, it would be 
necessary to mahe it 10 ft. deep, thus 

obt^imug the same value f or ^ in both 

cases. Setttemente are reedgnised as 
kA two types, namely, those due 
mosw to lateral flow with Uttle or no 
^sco^Uda&m and those due to a combi- 
ol lateral ^ow and consolidatton 
ISie fcrmer occurs where the pemeahiBty 
M i® smaU^ smee its contained 

water then wapes slowly nnder tlae 
s^ssure and speed at which the 
scdl decrease m volume is 
ICxpenoiental rewilts aadyObserva- 


tions on Engineering Structures have 
shown that consolidation of day as the 
result of extrusion of water is a slow 
process 

Figure 4 gives the stress-strain curve 
for two soils in which the loads are 
plotted against the voids ratios With 
the curves shown in fig 4 and the dLs- 
tnbution, of pressure m the foundation 
calculated, an idea of the settlement to 
which a footing would be subjected, may 
be arrived at However, a complete 



solution of this problem is not possible 
as the efiect of cohesion is not taken into 
consideration m the calculation at all. 
Settlement of foundations due to shear 
has not yet been fully developed, as 
theories connecting it, are at a very 
controversial stage 

Expenments by Kogler and Scheidig 
at the School of Mmes, Freibei^, 

(BsLutechmk) " showed that the dis- 
tribution below a stiff circular plate 
supported cm sand is approximcdMy 
parabolic, the pressure varying from 
zero at the edge to a maximum at one 
centre vdiich is as much as times the 
average pressure. The influence of the 
StdSfness was found to be considerable 

m 


when the distnbution due to a loaded 
area of 45 cm diameter placed centrally 
on a plate 99 cm. in diameter was sought 
at 40 cm below the centre of the load, 
was much greater than the average, amd 
decreased to zero near the edges. The 
maximum pressure varied between 103 
per cent and 181 per cent of the mean 
pressure on the larger plate 

According to a report of the Building 
Research Station experiments have shown 
that the pressure exerted by sand on the 
under sidp of a foundation, placed as it 
IS, not uniformly distributed, but increases 
towards the centre from a neghgible 
value at the edge, and that the BMs 
on raft foundations or similar spread 
footings are less than is usually 
supposed 

Bearing Value of the Soli, and Settlement 

of Structures 

The minimum umt load, which causes 
failure of the earth mass, when acting 
at the base of a structure may be termed 
" Ultimate bearing power In all 
foundation designs, the depth of the 
base of the structure and the shape and 
area of the base should be indicated, 
which is not usually done in the 
traditional design 

We shall next consider the case of a 
load acted on by a structure on an elastic 
layer of foundation (f^ 5) 



yielding zone which is usually termed 




as i^tic zone. In tins case the nltiniate 
bearing value of the soil ^q) 
expressed (according to Ptandtl) in terms 
of the wmt cohesion (c) of ^ gi'en 
material and its angle of frictioiiifi 

In the case of many of the coliesive 
soils, <i> IS negligible and Equation (9) 
becomes 


tan4> 




q = 5-J4C (10) 

In the study of foundation problems it 
IS generally assumed the pnsm PQS is 
an active prism and QMK a passive prism 
connected with a curve SM, and lines 
PS and MK being tangent to the curve. 
The failure hue PSMK is thus smooth 
and has no breaks and so satisfies the 
requirement of continuity 

if the structure lend to tip about edge 
B and to push out a pnsm of earth as 
hmi-ted below by the failure line (fig 5), 
the earth ma^ yields along radius 
vectors such as QS, QM, QN radiating 
from edge B According to Mohr's theory 
of failure, the failure hne SM inakesan 
angle qo'' — 4^ with these radu 4 e., curve 
SM. bounduig zone SQM from below 
passing through the tip of all radii vectors^ 
IS a k^nthamlc ^nral 
Now let A I == area of active pnsm 
As area of DBG zone 
Ap = area of passive pnsm 
For a cohesion-less mass (c » o and 


4>-o). 

Prandtl's formula furnishes q =* o 
This IS because one mass below the base 
of the structure is assumed to have no 
w^ght Karl Terzaghi . improved 
PrandtTs results introducing an 

average height of the material (h) (fig 5) 
XJh ~ Aa -f- As d" A-p ... .... (ri) 
Introducing a designation, 

h 4> » c' (12) 

The corrected ultimate bearing value 
may be computed from the ffandtl’s 
formula (9) by replacing c with c -h c'. 
According to I^nkine. the equilibnum 
of the active pnsm PQR {figure 6(a)3 as 




Su* 

a result of the load from the structure, 
tends to move downw'ards and the passive 
pnsm RQS loaded witli earth resists the 
upw'ard movement Ranlone sug^sts 
the depth for a line foundation, as 
follows : — 

z - KM (13) 

where the value Ka is termed RoM/ttne 
vfdue (active Rankine value), and the 
value which is given below 

(*4) 

and the symbol H denotes the height of 

the column made l9f the given earUi, 

which exerts on the base of the structure 
the same umt pressure ^ K as the 
structure itself The uHiinate beanng 
value of the sod would then bo 




q = (»5) 

wi>«iFe the vaJne K, is termed as. 
passive pressure 

Terzaghi has improved on Rankine’s 
fonhtila by considering the wei^t of 
the mass of the earth below the base of 
the structure and the shape of the 
foundation, which have been neglected 
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by Rankine, and considered equilibrium 
of zones I. II, III [figure 6 (b) ], He 
suggests the formula for ultimate beanng 
value in the case of a strip foundation of 
Tvidth ah, as follows . — 

q -bVKp*[l +(|)+™(‘5)*] t»7) 

the value of the constant (m) is generally 
below 50 m the case of a shallow 

foundations where the value of ^ 

is negligable, the formula (17) reduces to 

q = bVKp»(i +^) = W (b +z) 

(»8) 

At greater depths the term (I)' in 

equation {17) should not be neglected, as 
It zafudly increases with the depth and 
gives too large beariag values. 

If tb^ IS any doubt about the 
character of the soil or if it is mtended to 
use umt load in axcess of those pre- 
scribed. the code of practioe requires 
loading teats to be made. This is also 
because of the lack of knowledge of the 
eioact shearing strains and the veiticM 
components which are induced in the 
seal cm tlie application of loads on them^ 
Dr Kogl^ earned oat a number of 
load tests with loaded areas ei geamaL 
sizes on clay and sand. Hgs. Hand 7 are 
baaed 0x1 t&e resmlts obtaini^ iram those 
tests. 




- seen ihBt ^ 

feetSewtsat hhder feai 
Ju^c^eases with the di^dnetor d the 
:area^ m bc^ soils. In fig. fi, upto 
^ea of HoQ «q: fsm^ the curves ^ fid 
pt^e the a^borve atfitement, the reason, 
jk^euag. Sue to lateral dispUtcemenbof ^ 
iafk under the loaAtje ^ , the faUure acme H 
in fig^. e^fb)* Tfcfec^ecthasthftgr^teat 
proporHcmj^ result m the of the< 
sipallest areas ttodi^r test. , - 

In order to detorn^ina the type of 
loundarions aiul o^ier detads for alt 
important fitr^ures, sabsurlace soil ' 
conebtions should cpfi^^^ely be explored. 
The following factess azts of importance 
-in such cases. 

r. The vaiiati^si of the iuittal stress 
conditK>ns ta the soS, as defined by the 
natural » s., pre-coui^idation load, as 
defined by Casagtande. This pre-c©n- 
fiohdation load must be known m order 
to make a reasonable estimate of settle^ 
meat due to further consolidation 

z. The vanations ci the ^leaimg 
characteristics of the sod, as defined by 
the natural shear stren^^h under the 
pTe-cemsohdaUon loadandbytheapparent 
angle of lutemaJ fnctlon. These charac- 
tembes infiuence greatly the stability of 
foundatiems. 


5. The vanation of com^^ressibility 
of the different sod layers m the deposit. 
Tapenng or lenticular layers of com- 
pressible material. wiU not only cause 
serious settlement, but may also tilt the 
structure as a result of unequal 
Settlement 

4 The determination of the rate of 
settlement as liefined by the co-efficient 
of consolidation 


Experiments show that the distribu- 
tion of the contact pressure of a ngid 
foundation, on a stiff clay may be 
expected to be, as shown in Fig 9 



Comings has shown that the effect of 
different assumed types of contact 
pressure distnbutfon beeves negligible at 
a depth of twice the footing wididi or 
diameter as indicated in fig. lo, Terzaghi 
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Eccentric loads and lateral forces 
produce rotating moments and conse- 
quent tiltmg of the foundations An 
approxiftiate picture of the distnbution 
of vertical pressure beneath a foundation 
as a result of tilting can be obtained 
from the two dimensional cases of the 
theory of elastic^, by a combinatvan of 
hue loads pefi^dicular and parallel 
f to the boundfiary of the semi-infiiuts 
solid aa the figure 14 and is given by the 
} lequation. 



ftadial pressure 

^ C-, = — ^Cos{« + 0 ) (19) 

. , 1C r 

Vertical jaessur© 

,= (Cos.# Coe{^> + fit) . .(20) 

«2 

*hfse- p is imt ptessute. 

SbBKB is concaatt»tioii oi prcffiOK 
, .'i)ieac«s« edge^ 13) ^ wseeaferaty 
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and rotating moments and because So 
per cent of the settlement occur within a 
depth of about 1*5 times the breadth 
of the footing, it may be expected that 
tilting would be greater for the same 
reason that the settlement of a larger 
area is greater than a smaller as indicated 
in figures ii and 14 and lateral loading 
tests on piles have shown that qxute 
definite lateral resistance can be counted 
on, if the unit lateral forces ate kept low. 
If the pressure due to tilting is excessive, 
lateral yielding of the soil under the load 
may decrease this stabihsing pressure, 
so that m plastic soil it should not be 
counted on for stability. 



S/z€ of ioct^eef 

now 

Terzaghi has stated that the settlement 
of a structure founded on clay deposit 
may be divided into two component 
parts Sl and Sv respectively as shown in 
fig. 15 The relation between Sl and 
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Sv is defined by Boissons’s ratio jul . As 
the consolidation proceeds it assumes the 
res^d value and the vertical settlement 
increases to S »= (Sl + Sv) Mason has 
made an important contribution in hi^ 
correlatkm of surface lc»diag-test3 with 
nneonfixted comptas^on teats for cohesive 
sods and as a result has defined a method 


for estimating that component tjf the 
settlement Sl due to*late#al yield from 
the unconfined compression test Casa- 
grafide has stated tiiat the lateral settle- 
ment may be computed from the results 
of the unconfined compression test for 
Sl and from the consolidation test for 
Sv In the case of an isotropic material 
with Poissons' ratio temporardy equal to 

tiie strain as defined by is 59 per cent 

of the strain obtained in an unconfined 
compression test as defined by Sv/B. 

A £. Cummings lias pointed out that 
the clastic theory verified by photo 
elastic studies show that there is a 
concentration of shear stresses at the 
edge of a rigid load area, as shown in 
figure 16, and Prandtl has shown that 



Zone 
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the plastic state begins at the cribcal 
point under the edge when the vertical 
pressure p becomes w x c where c is the 
cohesion or natural shear strength. The 
condition tor failure occurs when p 
exceeds c (IT -f 2) at the edge 

Finally, the settlement due to con&oh- 
•dation of the underlying soil is computed, 
having determined the distribution of 
vertical pressure and dppl3nng the usual • 
method of settlement computations. 

The most smtable position f{3r tlic 
foundations of a structure cannot always 
be defined by borings, trial pits and 
probings. The execution of such investi- 
gations causes often great difficulties and 
considerable expences. 

p'or the planning of foundations, 
geophysical methods are necessary, parti- 
cularly for finding tlie best position in 
extended areas, and to locate the positions 
of water-logged soils, filling and other 
unstable strata lying above beanng rock. 

The methods available still require to 
be checked by borings Bonngs give 
exact, but onlj* local information whilst 
geophysical methods allow to investigate 
the soil conditions of large areas 

There are primarily two methods for 
investigating the soil conditions of large 
area, » e , the electnc and seisimc process 
The first method is based on the difierent 
electnc resistance of different soils. To 
measure these resistances mostly a 4-pole 
arrangement is used. The second 
method,, seisnuG tests^ operates on the 



CONCRETE FOOTINGS 
ANCHOR STEEL TOWERS 


C AST-IN-FLACE Concrete Footings 
have been snccscsafuliy used by the 
Southern Calitemia Edison Co. to 
anchor stfsd towers snppoirting its third 
transmission line irom Boulder Pam to 
Los Angeles Their use reduces the high 
costp time and nuuipQwer required to dig 
the 3*ft. square holes required iot steel 
footings used on previous lutes, as welt 
as providing a more permanent f ootii^; by 
ehminating corrosion of the buned steel. 

Installaticm of tilie concrete footings is 
simple A hole iB to 36 in in diameter 
IS drilled by a power anger to a depth of 
9 to 15 ft. The width and d^th depend 
upon the ground forxnatian and type of 
tower to be erected. Water soaking 


of ^le hole site prevents cave*ins. Next 
a steel reinfordog cage» 6 in. smtdier 
diameter than the hole suie, is centered 
in the hole and the stub ai^le of the 
tower is accurately jiofiittoned and braced 
in the hole. Surveying anstruments are 
used an setting the angles to insure the 
required i/ioo-lt. tolerance. 

Concrete is poured by ^vity down a 
Jointed trough from the mucer to the hole 
form, which lines the looting for the 
upper ft. only. Wetting erf the earth 
surrounding the newly-poured concrete 
and use A curing oompound on the 
exposed suilaces prevent too-rapxd curing. 
— {With acknottMgmen^ ** Consiructi&H 
Methods *') 



K) WER-DaiVEf 4 AVGtR drifts MM Ibr tait- 
in-pface conerote footing fot steel tewm. 



BOULDER DAIi third transmii^on line 
towers m cirried on permanent concrete 
pedestal footUiis pounMl In drifted hetes« 
^ub base angle Is cist Into Goncme. 



COKCRETE tS POUI^D vie trough from mixer to hoku which 
IS kept moistened after povr is finished to avoid too rapid curing 


{CciUmued from previous pe^e) 
principle of reflection and refraction 
The latter xs chiefly used for geologtcai 
investigations of foundation sites 
^measuremeats for low depth). The 
explosion of a dynamite charge causes 
vibration in the ground The propaga- 
tion of waves xs recorded by seismo- 
graphs and oscitograpbs. The nature and 
thickness of strata can be examined also 
by dromochroxnatic curves. Example : 
investigation carried out in Department 
Meurthe ct Moselle, France 

Conclosloii 

In Soil research, the magnitude of the 
volume change due to increased pressure, 
the penneatahty and the cohesion 
or the shearing resistance are sufiBcient 
data for Iheir investigations. Tests made 
in Sweden have tibown, that disturbing 
a soil without changing its volume of 
^ds and its water-contents may reduce 
its cohe^n by an amount ranging from 
75 per cent to 96 p«r cent of its original 
value. Hen(^ the importance of obtemiog 


a sample in its undisturbed^ state. 
Secondly, the ground varies in character 
in accordance with the manner m which 
the deposit was originally formed, thus 
necessitating a very laige numl^ of 
tests before a fair average can be 
struck. 

It should not be assumed that the 
devmtiotis which have been suggested tn 
this pa^r from the traditional design of 
fonndahkms has met with general 
approval of all ragmeera who have 
speoahaed in this problem On the 
ccmtiary ft 1ms been severely caticised 
by eagmeexs in practice. UideBs a 
theory can be dev^oped winch will give 
the aiie toad on any particular kiiid of 
ground, the enfpneer vdll obtain Httle 
assistance from teue mo^ complete know* 
ledge of permeafaiiity, compresaabtflty; 
etc However, the pdeedion of iounda- 
lion by a method which approaches 
working conditions ss one wbteli can be 
useteliy 4 evelo|>ed» 
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DESIGN OF 

WILBUR CROSS PARKWAY BRIDGES 

JOHN R WILLIS 

Engineer of Bridge Design* State Highway Dept«» Hartford* Conn* 
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Fig. I.^Wingwalls of the arch bridge over Fountain St. are carried on columns, as indicated m phantom form at the left. 



Contents in Brief — Proposed for the Wtlbur Cross Parkway — Connecftcuf superhighway for 
speeding traffic between New York Ctiy and Boston — are^several noteworthy grade-^hffiinatton structures 
Fountain St Bridge' ts a skewed retnforced-concreie arch with wingwaUs supported on columns . the 
crossing cfver Route 6 g ts carried on a iwo-span welded, continuous girder , each span of which ts 12^ ft . 
and Dixwell Ave, Bridge is an all-welded 126-// deck plate-girder sfan designed for composite action with 
the [concrete slab Major considerations affecting the design of these and other structures are outlined 


C ROSSING CONNECTICUT on a 
diagonal, from the New York 
State line at the southwest comer 
to the Massachusetts line at the northeast 
(Fig. 2), a superhighway is being con- 
structed for through traffic between 
New York, New Haven, Hartford and 
Boston In the vicinity of New Haven, 
on a. section called Wilbur Cross Parkway, 
grade crossings will be eliminated through 
the use of several interesting bridges 
These include reinforced concrete frames 
and arches., welded continuous girders, 
and structures designed for composite 
action between the concrete roadway 
slab and the steel members 

In selecting the type of bridge to 
^ be used many factors, varying with 
each location, had to be taken into 
ccaasideration Among them are grade. 
^ aHgnmeat and clearance requirements 
of the intersecting roads, topography, 
foundation conditions and scenery. 
Hdwever. before the effect of these factors 
Oft des^ mre discussed, it might be well 
-to fe«ai!fttae the nature of the proposed 


Highuray divided into Sectiem 

The western end of the parkway, 
an extension of the Hutchinson River 
Parkway in New York State, has been 
completed to a highway mtersection 
west of New Haven (Fig 2) The section 
from the New York line to the Housatonic 
River IS knowm as the Memtt Parkway 
(ENR July 20, 1939, vol p 70) 

Between the Housatomc River and 
the Connecticut River is the Wilbur 
Cross Parkway (ENR Nov 6, 1941, 
vol p 640), a dual-lane limited access 
road, traffic on which is restneted to 
pleasure vehicles, llie remaining section, 
known as the Wilbur Cross High- 
way , IS identical in construction but 
has no traffic or access restrictions. 
Completed portions of these sections are 
mdicated in Fig 2 by solid hues 

In cross secUoa," the Wilbur Cross 
Parkway differs but litUe from the Merritt 
Parkway, Total width of each lane 
from the edge of the centre mall to the 
guard railing, which includes the paved 
shoulder, is in most cases 35 ft , with 
widening where necessary for iz^ress 

231 


and egress The central mall vanes 
from 10 ft to the 30 ft required at 
the entrance to the tunnel north of 
New Haven Loading to be earned is 
H2o-Si6 

With regard to grade separation struc- 
tures, a somewhat different design policy 
from that used on the Memtt Parkway 
now prevails On that highway, many 
of the overpassing structures are single- 
span ngid frames of concrete, where 
span length permits While this type of 
structure is economical and well adapted 
to grade separations, overuse may be 
monotonous 

Because single-span bridges do not 
allow as much fre^om in architectural 
treatment as do multiple spans, all 
structures over the Wilbur Cross Park- 
way are designed as two-span contin- 
uous bridges where foundation conditions 
permit If boring data indicate existence 
of dubious foundation conditions, either 
sim^de spans or individual structures are 
specified. 

Steel will be used to a much greater 
extent on the WUbur Cross Parkway 


ladlmt CMc»«to JiMimal 


IS*, UMW 



Fig 2. — Connecticut*! express highway, which when completed will cut diagonally across the 
state, IS divided mto three seaions, Merritt Pu'kwa/^ Wilbur Cross Parkway and Wilbur 
Cross Highway, The two parkways are iimtted access routes on which no trucks are aKowed. 


than on the Memtt Parkway In some 
cases, length of span makes concrete 
uneconomical, but in a number of the 
shorter span structures, particularly 
^\he^e uncertain foundation conditions 
eiasi, Toiled-beam superstructures will 
be used with no sacnh.ee of pleasing 
appearance Also, smee a complete 
" fece liifling " may easily be obtained 
hy sandblastmg and repainting steel 
With httle doubt of the results, ease 
and economy of maintenance favour steel 
construction 

Grade of Fountain St. a problem 

The treatment of several road inter- 
sections in the vicinity of Ne\v Haven, 
where extraordinary topographic con- 
ditions at the site have imposed difficult 
conditions, is worthy of note Foremost 
among these crossings is the bridge 
carrying the parkway on a 6 per cent, 
grade over Fountam St , w'hich at the 
intersection has a grade of about lo per 
cent, and is on a moderately high fill 

On either side of' Fountain St , the 
terrain nses to a height of sufficient 



extent to justify a parkway ov'erpass 
Had Fountam St been carried over 
the parkway, a cut of several hundred 
thousand cubic yards might have been 
necessar>’ Comparative designs favoured 
the structure selected, even though a 
bridge over the parkway would have 
been considerably simpler in design and 
consequently less expensive, and a 
large portion of the excavated material, 
predomuiantly rock and boulders, could 
have been used advantageously elsewhere 
Several features in the design of this 
structure are outstandingly different 
from any other on this or the Merritt 
l^kway The bndge is a single span, 
reinforced concrete arch, skewed at an 
angle of about 15 deg 40 mm Because 
of the 10 per cent grade on Fountain 
St and the usual necessity of holding 
dowm the grade of the overpassing road 
the frame was designed as three separate 
lougitudmEd sections In each of the 
sections, the skewed distance between 
faces of abutments is 60 ft , but the me 
relative to the height of leg vanes to 
conform to the street grade 


Designed for Hao-Stfi loading, the 
lS!rch nb varies in thickness ftoin '3 ft. 
jat tlie crown to 3 ft l| ia at the springs 
uig hue From this last seetkm 
legs are. widened on the roadway sid^ 
on a slope of } in in rz in for a distance 
varying from 7 ft. 6 in to 10 ft, and then 
are brought sharply back to the ^^iringing 
fine width Since the parkway a 
(> j>er cent, grade at tlie intersection^ the 
height of spandrel walls is ^Qereni at 
each abutment of the fnridge. < 

Columns carry wtngwaHs 

The east wingwalls, which are on the 
side of the high embankment, are sup^ 
ported on columns between which the 
fill IS permitted to pass. Near the toe 
of the slope, the embankment is retained 
by a low wall (Fig i and 5) This type 
of construction should afiord an appre- 
ciable saving of matenaJs and r^uce 
costs. 

The exposed surface of the Fountain 
St. bridge will be faced with random 
ashlar, except that granite dimension 
stone will be used for the arch nngs 
and wherever a sharp outline is desirable 
(It should be noted that the specification 
of the Connecticut State Highway 
Department for random ashlar masonry 
facing does not require ail stones to be 
square or rectangular but " shall simulate 
the appearance and conform to the 
dimenMons shown on the plans.") 
Because of the picturesque settmg, the 
expenditure for natural stone facmg, 
which will be no small part of the total 
cost, IS considered well justified. 

Roiled beams used for some brides 

Near Fountain St is the broad, level 
flood plain of the W'^est Rl^’er, Wilbur 
Cross Parkway is earned over Route 67. 
Foundation conditions at this site are 
such that light settlement could occur, 
a condition that usually precludes the 
use of frames and arches * 

The type of bndge selected m typical 
of many others used under similar 
geograplucal conditions The super- 
structure consists of rolled, wide-flange 
I-beams, with special provision made 




3.^This structure over Route 67, typical of many others used under similar geographic condHionE, consists cd mlled ^tod dedgned 

ibr oomposite action with roadway elah. Abutments faced with precast slahs of ercHlclal stone. 









F1^. 4 . — ^Welded continuous girders carry the parkway over West River and Route 69. Details are shown in Fig 5 


to tie the concrete floor ^lab to the top 
flanges to develop honztmtal shear 
Composite construction of this type has 
proved advantageous where headroom 
IS tight. It reduces deflections and is 
economicah 

Since an ornate structure would not 
be appropriate m this region, the archi- 
tectural treatment is simple and intended 
to be in harmony with the surrounding 
oountry Exposed portions of wing walls, 
abutment faces and parapets arc overlaid 
with precast concrete slabs of artificial 
stone Tlus precast slab facing was 
used on the Merntt Parkway with entirely 
satisfactory results, both esthetically and 
economically, and has tJie advantage 
that the large slabs, 12 . to 20 sq ft 
in area, icplace form work and eliminate 
the necessity of finishing the surfaces 

While a wide variety of colours and 
patterns are available, only cast stone 
simulating gray and pink granite and 
brown, white or red sandstone will, 
in general, be used for bridge orna- 
mentation However, m a few cases 
a micaceous element wall be added to 
produce a scintillating effect under head- 
lights or the direct rays of the sun 
Although this sparkUng stone has a 
(deasing appearance at first, it is some- 
what susceptible to dost and loses most 
of its brilliance after a few years To 
restore the original texture, it may be 
necessary to resort to washing under 
pressure or air blastmg 

Surpnsmgly, a different type of facing 
IS specified for a structure carrying the 
parkway over Route 6g and West River 
only about 1,000 ft easterly from the 
Route 67 bndge and m the same valley. 
In consideration of the river crossing and 
because the site is on the approach to 
West Rock Mountain and a tunnel, 
granite iadng was specified for the 
pier, wmgwalis and abutments (Fig. 4) 

Continuous girder over Route 69 

At this site the parkway will be earned 
over Route 69 and West River on eight 
ttvo-span w^ed continuous girders With 
vat^ble depth of section {Fig 5), Each 
span is lafl R. between barings 

Symmetrical about the centre support, 
the girders are 4 R deep at the centre 


of each span, 6 ft at the free ends and 
9 ft 6 in, at the centre beanng, measured 
between inner faces of flanges The w^eb 
IS J m thick , except for a length of about 
28 ft over the middle support w'liere a 
J-in plate is used Top and bottom 
flange plates are 20 in wide and vary m 
thickness from i to i f in , as indicated in 
Fig 5 The parabolic lower flange rises 
2 ft at midspan relative to the free end 
and 5 ft 6 m relative to the intermediate 
support 

Before this design was finally decided 
upon, two separate, detached structures 
were considered. However, it was found 
that these would increase the cost by 
over 40 per cent Another disadvantage 
of individual bndges is that a bad traflic 
hazard — a bhnd intersection — ^would inci- 
dentally be created where a local road 
enters Route Oy close to the proposed 
crossing 

Furthermore genuine advantages 
accrue from the adoption of the con- 
tinuous type, particularly at this site 
Reduction of positive bending moment 
due to continuity permits a decrease 
in depth of girder at the centre, which 
m turn allows mcreased headroom 
This 15 important because in order to 
maintain the necessary 14-ft veitical 
clearance, it would otherwise have been 
necessary to raise the grade for a consi- 
derable distance in both directions at 
the expense of a greatly increased borrow 
item and also higher and costlier 
wing walls 

The east abutment, east wmgwalis 
and centre pier will be supported on 
30-lt steel piles driven to rock Unless 
unforeseen foundation conditions should 
be uncovered, the probabilities are that 
piles will not be required for the west 
abutment and wings. 

From the architect's viewpoint there 
seems to be little, if any, argument 
against welded structures with smooth, 
flowing lines eastiy assimilated by the 
eye, as compared to the ugly, mechamcal 
appearance of riveted girders. In 
addition, riveted construction in this 
case was found to be more expensive 
by ov^ II per cent , using estimated 
prices of 7c, per lb for welded against 
6c fcff riveted steel in place complete. 


Weight of the welded steel was estimated 
at 780,000 lb , while the same super- 
structure assembled by riveting would 
w'eigh about 1,028,300 lb Thus ' 
1,028,3001b at 6c -= $01,698 11 voted 
780,000 lb at 7c ^ $34,600 welded 


$ 7,oyS saved 

Estimated cost of the bndge is about 
$200,000 or $11.27 per sq ft of pro^ 
jected flooi area, based on the average 
level r>{ pre-war unit price bnh What 
actual bid prices will be is still a highly 
debatable qjestion 

Design of unsymnnetrlcal frames 

Another two-span overpass of interest 
IS the rigid-frame structure carrying 
W^(X>dmg Street, Ihimden, oi-’cr the park- 
way on a skew of 1 3 deg 44 min {Fig 6) 
The setting is rustic, and an architectural 
problem was posed by the 10 per cent 
grade of Wooding Street, which precluderl 
symmetry, especially with regard to 
the spandrel walls A satisfactory solu- 
tion seems to have been attained (Fig 5) 
by lengthening the span on the high side 
by 3 ft and lowering the nb of each span 
on the side of the descending grade i ft 
relative to the opposite side 

Although a two-span structure, this 
bridge is not of the continuous type. 
Rather the two frames are independent, 
and expansion joints are provided i© 
lake care of unequal settlement 

The skew span at springing line of 
the frame on the high side is 46 ft 2 in 
At the crown the thickness of nb is 
I ft 9 in , increasing to 4 ft at spnnging, 
and the legs taper to a width of 2 ft 
at top of footing Spanning 41 ft 2 m., 
the other frame is i ft 4 in thick at the 
crown and 3 ft at springing While the 
footings of each frame are on the same 
level, those on the longer-spaii side are 
I 12 ft higher 

Long^span welded gltdars 

Farther east, the parkway is carried 
over two mam arteries, Whitney and 
Dixwell avenues, by deck plate-girder 
structures differing from each other 
only in detail Broad streets crossed 
on a skew required span lengths some- 








Woodhng St* crossing posed a problem in architectural treatment because of the steep grade of the overhead road* 


what in excess of those encountered 
elseerhere on tins project. 

A satisfactory button to the longspan 
problem m both cases urould be conversion 
of both avenues into dual highways for 
some distance from the bridgeSj construc- 
tion of a fner m the separating mall and 
subshtution of a two-span structure. 
This plan is a good safety measure and 
sound engineering, but the total cost 
would exceed that of the design selected 

The longer crosang of the two is the 
i26-ft one over Bixwell Ave*, spanned 
by all-welded deck plate girders, designed 
as composite beams and having curved 
lower danges (Fig. 5) Over Whitney 
Ave 13 a similar structure, excepting 
that the span is 118 ft. 6 in and the top 


and bottom dange plates are parallel 
In both cases headroom was limited and 
a shallow superstructure highly desirable 
-in order to mamtain the required 14-ft. 
vertical clearance. 

The girders over Dixwell Ave have 
a i-m thick web and vary m depth 
from 6 ft 6} in at the centre to 7 ft. 
6^ m at tlm ends Top flange plates 
are 16 in* wide, from | to f m. thick, 
and bottom plates 18 in. wide, from 
f to 2 m. thick, as shown in Fig. 5 The 
lighter top flange is due to participation 
of roadway slab m carrymg compression 
stresses. To insure composite action 
between the concrete slab and the girders, 
patented spiral shear connectors are 
welded to the top flanges. 


Welding was specified for the fabri- 
cation of these girders because of 
economic and architectural advantages 
over nveting, based on experience with 
ten all-welded bridges now m service 
in Connecticut. A systematic inspection 
of these structures, conducted over a 
period of from one to five years after 
their completion, revealed that no defects 
m welding had developed, nor was any 
permanent distortion visible. 

Viaduct spans road and railway 

East of these girder bridges is a 
relatively more complicated intersection. 
The Northampton Division of the New 
York, New Haven & Hartford Railroad 
IS carried over Connolly Boulevard, and 





li vOptM ovbT CuflnoMy 4B$vd. md raNraad on 5*«pan dedc plaM^Irder viaduct on a 4-dc8. hontontal ctirva and 60CMt vartlail 
‘ ^ the carries tm *«»» vridft and i> sappowd on conawta bants, diesan instead of steal lor 

^ tiM sake oTappaaranoa 
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hitii tMwarnCw Stumnmli 

the parkway passes over both, y). 
A j^span deck plate-'girder 
Eoeasuriiig 570.15 ft. along i:he centre 
Ime^ U specified The span at the west 
end bridges the radroad and the ea^ 
eiid apaiES Cotmohy Boulevard 

Abj^ment of tii inghway imposes a 
few annoying details The \iadu&t is 
on a 4'deg. horizontal curve, and each 
3i'-ft. i-m. wide traffic lane is banked 
23.31 m, or f in per foot, while the 
centre madl is horizontal radially. 
Furthermore, the structure is on a <5oo-ft 
vertical curve with tangent grades of 
4*0.915 and — 3.49 per cent. 

jPIctrs d«sigf>c4 at eoncrata tNsnti 

The horizontal curvature, grade and 
superelevation leaves little leeway in 
architectural treatment of the super- 
structure. However, it was recognized 
that due attention must be given to 
the appearwm^ of the piers Several 
attempts were made to d^gn steel 
columns on concrete bases, but while 
requirements of safety and economy 
were satisfied, those of appearance were 
not Finally, concrete column bents 
were decided upon. The cost will be 


but sl^% more thafa of steel 
Golumnss oGttsidet^, while Jbe teeults ^ 
appearmioe be fbc more giat^ag. 

As to the v^tect 

otbdG^ bridges on the iS^abuf Oposs Bark* 
way and Wilbur Cross Highway, fbete 
may be a wide difitereatial betwm the 
actual Cipsts and the estimated, because 
of the huge total quanthto, ooupfedt 
with the great uncertainties r^tive to 
umt bid prices when noraial construction 
is resumed Qn the basis of 1940 and 
1941 bids, the ^sttmsited cost ^ the 
parkway, exclusive the tuxmd. is 
about |Jo,DQo,ooo, of vddeh nearly 
$3,000,000 V 0 . be ea^tefided for bridge 
oi aU t)?pes, inclu^^ng ^e necessary 
ap^oach work, dover-toves and 
connecttois 

Fro|M»sed llfwiicifig 

The project will be toanced by 
collected at toll atationa on the Merritt 
Parkway and by 5 per cent, of the gross 
h^hway fund set aside for that purpose. 
If sufficient money is not thus obtained, 
a bond issue not to exceed 14,000,000 is 
authorized by the general assembly. 


w^' noit^be . 

'Traffic ontil at toad: ^ JSisSk \ 

year. Since nmiiy ottoT - 
Connecticut may ' 

concurrent with tibis mm tod tosc,- ^ 
nearby aUtotove an 
programme that w^Jidiy 
ccmtcactoa, even the mm 

necessary to oosstrfHCEtito wete ■ 

able, there hi not a aa£|etot x j 

of qualified contiactos in' or, msar 
Connecticut to do tile work a 
time. 

The renderings of the grade-eltototion 
structuree were eoecut^ by Qtoge X*. 
Dankelberger> ht^way orthtocti In 
pr^i^ng the designs the lixeidgeOi 
det^ls .marwa on the reudotisga were 
incorporated into the worJdng platia. 
This procedure was tolowed^ on the 
Mertitt Parkway project,, the photo- 
graphs of the completed structures reveal 
a atarthngly close resemblance to 
the pro-construction xendenn^. — {W4ik 
ac^newiedgmenis io “ Engineering News- 
Eecord.**) 
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^UlSSfllOyS FOOTINGS FOR 

INDUSTRIAL BUILDING 


r fi. A. SAUimUEy. ChM Cotistrttcdoii Etyineer, 
WiinftiMie BifitXrlc Corpoi^tkMi, Httsburgh, Pa. 


U H^SlUAL soil CQadttu»is onabled tiiie Westixxglioua^ Elecixic 
COKporadofi to «ave “iSie eot^ cost of the form work for 
Itodred concrete fusing installed in connection 
wi^ ono l^teir new faMctories. The soil was a fine detise clay 
wMch co^d ho cairved almost hke cheese and would stand up 
lor a long fane without support Figure i shows libw this 
was taken advantage of in constructing the footk^ ; the 
excavatim was earned down mth strai^t vertical sides. 

The sxirfiu:^ of the site was practically level over the too 
or more acres on which the hi:^ings were to be constructed 
ApproamamteTy lo ft. b^U)w the surface ivas encountered a 
coimnuous stratum of hard shale, which shale formed an 
mmeHent si;^^^ort k>r the concrete footings These wete carried 
down to the hard shale, penetrating through some 3' of 
softer shale, which appears m Figure 1 as a dark line separating 
the hard stude from the clay. 

The photograph. Figure x, shows how the excavation was 
started In order to guide the excavators and also to protect 
the top of the excavation from fraying, a simple template 
compo^ of 3 X 12 timber was laid on the surface of ttie 
ground as shown This template also formed the foundation 
for the supports for the anchor bolts , these were hung 
from framework as shown in photograph. Figure 2. The 
concrete footmg wras then poured by the simple expethency of 
filling the entire bole full cd concrete , fee completed felting is 
shown m photograph, Figure 3 

The completed factory amipnses several groups of build- 
ings erected at different ttmea On the first group of buildings, 
some 600 footings were placed in this manner without any 
ax^reciable bss from the exposed banks of the excavation , it 
IS estimated that a total of not more than 10 or 15 cubic 
yards of clay were lost. This loss was caused mostly by alter- 
nate freezing and thawing of the top of the exposed excavations 
Of course, any smaU amemnt of caved matenal was carefully 
removed before concrefang , the appearance of the holes m 
Figure I IS typu^ of all excavations Subsequent addituins to 
fee same plant encountered somewhat less favourable soil con- 
ditions, which however were easUy overcome by the introduction 
of an intermediate set of braces half-way down the excavated 
hole. The sdieme indicated was carried out substantially as 
shown on approximately 900 footing holes at a savmg of form 
work estimated to be m excess of $60,000 To this figure must 
be added the saving obtained by dispensing with all backfiU 
The excavation work was partly done by ordinary hand spades 
whidi cut thee walls of fee outside penmeter of the hole straight 
and square , the loosened clay was thrown into the middle of the 
foundation where it vms lifted out. together with fee bulk of 
the excavated earth, by means of clamshell buckets The bids 
received on this type of excavation varied somewhat , on the 
first operatmn the work was done for .99 per cubic yard, on 
subsequent additions, the price was higher, the lower bid quot- 
ing $i.b5 per cubic yard for this type of excavation These 
^068 axe based upcm the use of union labour throughout 

A dose iiispection of fee excavated bank m Figure i shows 
a number of revemd holes and a couple of pockets , these are the 
milk of the crawfish which abound in the territory These 
Httle aaro ai^pmxfmately fee same size and appearance 

as fee crawfish ooznmaidy found in our streams, but live here in 
dry soil m bnarowa undergraund During a heavy 
the chanab^’ at the bottom of the shaft runs full of 
WB^, audr serves i:he crawfish with a moist chamber in which 
to hve» Jfo por^icidar di&cuUies were encountered because of 
' these burrowing eimept feat the excavators sometimes 

“ mdvedi aa tmeatpected feower-bath when fee wall of the Is^tie 
' wahtt chamber . 

hit. Georgcf Fatfcttiam » JDfrscftor of the Building Cpnstruc- 
ffefiL ami Maifttenanca Department of Westmghjouse Electric 
•f The de^n aaid pottstruetion was done under fee 

: ««yperrisioii ef S. A. Saurbr^^ Chief Construction 

lir. Whtaf tMwn. ptfricipal aSsistaat. 
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PRE-CAST CONOtETE PLO^ ; r 

By W. SCOTT Wtl$OM / 


Tk tOBMALLY the cn^t of fonnwock for aremloarced concrete 
structures is consaderable. but with jwiweatHday cost and 
^ scarcity o£ timber, tiie whole qi^tion bf ionawock for in 
situ concrete work becomes a problem. II we can elnmnate 
focmatiEk on the site and rednce its use to a mere traction in 
the prodnction ol pre-cast concrete units^ we have gone 
some way, at least, towards part of the solution* For th| 
reason that pre-cast work does not lend itself easily to mono- 
lithic constructions, that is, contmuous slabs, beams and 

PPg - CAST COMCPETE FLOOg IlNtTS ftig .16 • Q* i>PP>m 

^uygiuftQ! MO LS^/a * »•«»><; auiBg afcwy j fte - 





suf^gLOAprgojjyg' 


si?ois*pc*ski0s gfafa r jb* 



moment M =«» ^5 x ’ 

stoel area As 3i’70/i8,ooo x % e *09 sq* ^ 

and ratio r ^ o-cq/ia X a ‘^5 « 0-0033 

Hence, slabs 'reinforced With i m. diam^ bars at^m, centros 
longitudinsdly and ^ in. diam. bars at tst in. centres trahs^ 
versely are snitable for all superkiads up to 200 lbrpearj8q«^f 
the compresmon on the concrete being arouiui .^o lb* 
sq, in. The concrete mix for these slabs is i*a’4, the m a aimtim 
siaed ai^^regate bemg } in. 

Beam Vmts Bjc, seei^im 14 in. X d m.j, upon 16 fi, o in, 

dead load beam — i^ft. xi *17 xo *6 Xi4e«ir570 
dead load slab «= i6ft. x 105 lb. 

Kve load i6ft. X 3 -5 X 100 «« 5,6oo H >« 

total load ^^,850 lb, 4itosi 

moment M = 4 X i6/8 «8ft. ton 

steel area As = B/S x 0*83 ^r-asq.m 

total shear S —8,850/2 =“ 4*420 Ih. 

unit shear s =*4^420/10 x 6 “73 Ib. per sq* in. 

and Qo shear steel is required. 

Keiniarcement : At top and bottom 2 bars J i». « t -2 sq. in. 
and 2 sections f in diam., stirrups at 12 in. centres throughout* 
Beam Umts Ba, section 14 i«. X 6«., span 16/f.o *«* 


dead load beam and slabs 
live load = 16 it. X 3 *3 X 150 

total load 

moment M = 5 2 x 16/8 

steel area As « xo -4/8 x o *83 

total shear S =« 11,650/2 
unit shear s 5,820/10 x 6 
value of concrete rib in ^ear : — 

75 X 10 X 6 


■*3,250 lb* 

«* 8,4oo lb , 

«ii, 650 lb. 5*2 
ton 

»=io *4 ft. ton 
*56 sq. in. 
^5,820 lb. 

=597 lb. per sq in 


= 4,500 lb. 

ORE -CAST CONCRETE FLOOft UN 1 T 5 FOR j6, O* SPANS 
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CPOSfi SECTIONS 

Fig* I. 

columns, its uses are limited* But for single-span doors 
and roofs, supported upon brick walls, jnre-cast units are 
efficient and econcHnical for a vanety of workshqf) bnildings. 

All units for doors consist essentially of light slabs that 
transfer their load to heavier units, or beacOBt bearing upon 
supports. Such construction is shown on the accompanying 
dmwings which give the details for spans of 1 6 ft* and 20 ft, 
and for superloa]^ of 100, 150 and 200 lb. per sq* ft. The 
fioor units axe 36 in by i8 in. by 3 in thick, reinforced with 
i m. diam. mUd steel bats at 6 in centres and i in. diam. 
bars at 12 jn. centres transversely. These units w«gh about 
160 lb each and can be handled comfortably by two men. 
The beams are 14 in. by 6 m. for x6 ft spans, and r6 in. 6 in. 
for 20 it. spans, and bave continnous ledges at each side upon 
which the door units take their bearing* After the beams are* 
fixed in position at 3 ft. 6 in* centres, ^ floor units are laid 
on and the joints grouted up* The floor is then finished in 
accordance with the purpose for which it is to be used* 

$6 tth X 18 M* X 3 in., 3 J^. o wi. 

dead load «3'0 X i‘0 x,n-25 x 140 ^105 lb. per ft. Width. 
Irve^load x i *0 xT 200 lb. « 6oq ,, 

total load 705 
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I y tesitf-6*cf5 


— 1 0,500 ib. 
«i4,S^1[b- ^ 6'6 
ss»nj*5 
—2 sq in. 

=^7,400 lb. 

=*103 lb pcTflq.te, 

—5,400 lbs. 


7 •c«db«»’xmH^^^i^- 

r At,i)op wd bot^xatt ^ bases s iit »« x sih io« 
aad^saectioaf m idiaaiii,, stirrups at X2 in. cotitrea 
&mm J?5, 11^ »». x 6 in.* ^«n 20 A* o 4n. 

4wi1oad beam and sbd^^r ^=^4,330 ii>> 

«*:3oit, >1:5 '5X150 -1 0,500 lb. 

total load «i4^S3olb< ->4^ 6'5 ton 
moment M =a6 -6x20/8 , 

steolarsea As X 1*0 — 2 sq in. 

total shear S =3.14, ^30/2 =^7,400 lb. 

shear a =57,400/12 x 61 =103 lb persq. ta. 

value of concrete fib m ehear :—• 

75 X 12 X 6 =^5*400 lbs. 

dtstance al critical section irom mid-span : — 

5*400 X 10/7,400 «7it 3 in. 

shear fesiatance 

provided «o -32 X 1 8^0 X 12/6 —7,920 lb. 

Betidbrcemeat ^ at top and bottom 2 bars 
i|* «s sq in. 

in shear : 2 sections J in. ^ diam. stirrups at 6 m. and 12 uu 
centres. 

S^am Units B6, section i6 i« x 6 *»., span 20 ft. o m. 
dead load beam and slabs =*=4*550 lb. 

livdioad =30»ft. x 3*$ x 200 - 14,000 lb . 

total load =*18,330 lb, * g |on, 
moment M «8*2 x 20/8 -20 *5 ft. ton, 

steel area As =*=20-5/8x1*0 =2*5 sq in. , 

total shear S ==18,330/2 =^9,160 lb. 

nmt shear s —9.160/12 x6 =127 lb per sq.m, 

value of concrete nb in shear — 

75 X 12 X 6 =5,400 lb. 

distance of pritical sects^m from mid-spaa , — 

5,400 X 10/9160 «6 ft. 

shear reslstimoe provided: 0*22x18,000 x 12/4 

=*.1 r,88o lb. 

Heiidorcement : At top and bottom 2 bars 11—2-45 sq. til. 
in shear ; 2 sections | m. diam stirrups at 4 in. and 12 in. 
centres. 

Constructional details for 20 ft. spans are shown on 5 
and 4 — ( W-Uh achnowledgntffnfs to Surveyor ”) 


g sceffe>ns ^ jaw sTirtubs jT ig*Cfe tkiotiaho 


=*18,330 lb, * 8 -2 Ion, 
=20 *5 ft. ton, 

=2*5 sq in. , 
»9 ,i6o lb. 

= 127 lb persq, m. 

=5,400 lb. 
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Hveioad *=i6ft. x 3 l *5 x 200 = 1.1.200 lb. 

total load 6*5 ton 


g- V sTtTnjt»^> 6*c<& 


monieut M; =6-5 x r6/8 
Aa ««13/A X 0*83 
S =14,^0 /a 
a ^ -,220/10 x 


=13 ft. ton 
=2 sq. in. 

_ = 7,220 ib. 

tij^iAMnr a ^ -,220/10 x 6 =120 fb. persq in. 

of concrete lib in shear * — 

' 75 X 10 X 6 = 4,500 Ib, 

dh^imce ed crittcal secttiutl^om mid span *— 

4,500x8/7^240 « 5 ft. 

' , slttjari»ai»tn^pfl» 18,000 x 

* ^ J 10/4 = 9, QUO lb. 

: Ai^^atid botinain 3 bai^ li in. = 2 sqAtu 
.^ia-nhear4 2 ee&tio&s!|^. dtiuti. stirrups 4Et ~4 m. ana xa.tn; 

' ' X B in., spnn 3o/i; o ^ 

^ .i6*3isJt,xi!$txo^xi4o 
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DOUBtE BOX 
CULVEBT is 
cksifUftd unusually 
twftvjf to carry 
tarpon runways 
Cmmctor pours 
invart first, then 
ooif^eee super* 
structure. 



CAGING A CREEK WITH 


TRAVELING FORMS 


B oxing up Coldwater creek in a 
4,Boo*ft double cnlvwt througb 
an extension of Lambert^St. Louis 
municLpal airport is a hit-and-run pro- 
position. Fred Weber, Jr , St, Louis 
contractor on the job, has learned when 
to bit and when to run. The box drain 
follows and Alls the present creek channel, 
leaving no room for by-passing the stream 
flow Therefore, when the creek is 
low and docile, Weber hits the job hard 
with a neat traveling steel form layout 
But when the creek wants the channel for 
its exclusive use and goes on a rampa^, 
which It often does, Weber yanks his 


travelers and everything cdse loose out 
of the waterway a^ runs, 

Coldwater Cr^k drains most of north- 
west St Lonhi County. It skirts the 
sonth and east sides of the present 
airport, and meanders nght throngh 
a proposed extension of the field to the 
east. Relocation of the stream is im- 
practicable, e^iecxally as it already 
serves as the outlet for all underground 
drams m the landing field, so it is being 
caged in a double concrete box culvert 
that mast support long stretches of new 
niniK ays 

Because of the tremendous super- 


imposed loading by tug planes, the culvert 
is unusually heavy m desdgn. Through- 
out its 4,800 ft. m length it consists of 
twin boxes, each 15 It, wide and 10 ft 
4 m, high, with a common centxe wall. 
Wall roof and floor thicknesses are shown 
in the accompanying drawing for the 
heaviest section under the runways. 
For sections not under runways the Aoot, 
roof and out^de walls are thinner by 6 m , 
though the centre wall remains the same. 

Specifications pernut the culvert to be 
poured m three sections invert, walb and 
roof. The contractor, however, elected 
to pour in two sections, the invert first. 




^ ihxm . 


Ofiieliw tMhr 


-AE>H»’Wfticfife i» capgtpati^tivtfly 
tawteMrtiflg' mostly of ifndening and 
^ytenlng the hmks and lov«lhag^ofi 
bottom of the old chaniudL A 
liOcftin cmvier cfnae fitted up as a 
d£a|^ise« eaadty keeps evcavatida akead 
of concretiixg. AH spoil is piled along 
the right bank ior subsequent backfill, 
while the top of the c^jpoute hank is 
leapt tor an access road. 

To keep the Invert concrete out of the 
mndf n laytft ot crushed stone is placed 
ovi^ the creek bed prior to placing of 
bottom foams and reinforcing. 

Blaw-Kno^ inrnished steel forms for 
both the invert and the bonces. Because 
mside dimensions of both heavy and light 
culvert sections are the same, one set of 
forcns IS sufiicient. Invert forms are 
simple low sidewall sections. 

The twm box forms are independent, 
except for tym^ across the top between 
ont^de walls, though the two boxes are 
poured as a unit. Inside forms consist 
of three 3[0«it. sections, outside panels 
are in 15-ft lengths. Gore sections of 
various tapers are mserted between foriii 
nniis for curves in alignment. 

Invert concrete is earned well ahead of 
the boxes A railroad track is laid on the 
invert at centre of each barrel to carry 
15-ft travelers that move the inner forms 
ahead. The travelers are fitted wilh 
hydraulic }acks for lowering the form 
sections to clear the side and top. Each 
section, hinged at top comers, is 
collapoed by screw jack knee braces 


cmifEnotoir added a Jumd^pemted 
%inc^ |o ea«^ Iflraviiler as moving 
power, 

< . Outside fma pa^ieis are handled by a 
Ikituin imek cr^e. whioh can lift a 
3D-ft, sectinn gn the near side with a 
t^gh boom, bntott]^ a 15-ft. panel on the 
far side. 

, By an ugenious ^revision of the support 
system for the outside form panels the 
contractor, is saving considerable time 
and money The panels were intended 
to set on anj^e "brackets fastened to the 
side of the invert by anidior bolts, which 
would have been unrecoveralde. Besides, 
the bolts, cast in ihe invert, would 
have extended so fat that additional 
excavation would be necessary at the 
base of the bank slopes to allow room 
for movh^ the invert forms out to clear 
the bolts in stripping Weber uses the 
same 6 x fi-in, angle brackets, but has 
replaced the botts with lag screws and 
eiqiansioii sleeves. The screws and sleeve 
assemblies are placed through the invert 
forms, and the sleeves are incased in the 
base concrete. In stripping the forms, 
the lag screws are removed first, which 
permits a vertical lift on the forms 
Then the angle brackets f<n: holding the 
wall forms are attached to the mvert 
concrete by the same lag screws r^laced 
in their respective expansion sleeves. 
Thus, the only material lost are the 
sleeves 

Readymix Concrete 

Ail concrete comes to the job in transit 
mixers, and is placed by a bottom dump 
bucket handled by the truck crane The 



HAND CABLE WINCH added to travelers 
eases |oh of pnoving forms. 


weekly paving schedule on the boxes 
{90 ft length, 300 cu yd.) js • Pour 
Monday ; mo\'e forms and set reinforcing 
steel Wednesday , pour Thursday , move 
forms and set steel Saturday Invert 
sections are poured Tuesday and Friday. 

For the city, Milton M Kinsey ts 
president of the Board of Pubhc Service. 
The job comes under the Sewers and 
Paving Section, for which Guy Brown is 
chief engineer. Harold Horan is con- 
struction engineer m charge, and J. E. 
Powers IS resident engineer. For the 
contractor, Ben Taylor is superintendent. 
— (Wttk acknowledgments to ** Consfruciton 
Meihods 
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WHEN f L60C15 THA€AT|N» contractor Igts trsvclsrs and all other loose Items out of cut, 
for creek uves Entire ctomd oir sttch oocatlons. 
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HIGH EARLY STRENGTH CONCRETE FOR UTILITY OPENINGS 
AND OTHER REPAIRS IN CEMENT CONCRETE PAVEMENTS 

« 

Directions are given in detail for repair of openings in concrete surfoces where speed 
of repair is essential Materials, prepairation of aiihfrade and of the concrete, 
and mixing and placing the patch. Data adapted fh>m information supplied 

by F. D. WOODRUFF 

^sfsts/it Superintendent of Ns/ntenme, New Jmty State Highway Department 





This iHustratts the method of repeirinf e otiHty cut. 


R epair of portland cement con- 
crete pavements on heavily trav- 
elled highways requires a working 
control, not only of the methods to be 
employed, but of the various aggregates, 
water content, and admixtures, if used, 
as well No specific laboratory super- 
vision can be expected Traffic con- 
ditions, time element, and sometimes 
unskiUed workmen make it essential that 
a few simple rules be fixed in order that 
the very earbest high strength be 
obtained in the repair of these pavements 
It IS the rule that newly constructed 
concrete pavements must be cured ap- 
proximately fourteen days before they 
are sub)ectcd to heavy traffic. It would 
be extremely disadvantageous to close 
any modem heavy traffic highway for 
such a penod for the purpose of curing 
the restoration of a utility opening or 
repairs to miscellaneous failures 

The necessity of maintaining expensive 
and in many cases dangerous detours, 
and the disturbance to through traffic, 
may be almost completely ^minated 
by the development of high early strength 
methods The cunng bme, when proper 
control IS exerted, can be reduced to i8 
or 24 hours, and even under adverse 
conditions to not m excess of 72 hours 
Where patches are to be opened to 
traffic in »ghteeii hours, conditions must 
be almost ideal, workmanship must be 
of the best and accelerating admixtures 
must be employed generally 

Surprising results may be obtained 
by adhering to the following general 
fundamentals 

Cement . — Special cements requiring 
unusual curing methods aiid treatment 
are not readdy adaptable to average 
workiiig conditions Finely ground and 
specially burned portland cements re- 
quiring no treatment other than that 
given ordinary cement may be used. 
When these cements are not available, 
the standard commercial brands of port- 
land cements may be used 


Water — ^The varying acid or alkaline 
conditions characterizing the average 
available water, which factors affect the 
ultimate strength of the resulting con- 
crete, will not be determinable for usual 
cases m the field Care should be 
exercised in order that water showing 
stnkmgiy nndesirable charactenstics is 
not used. All other conditions being as 
nearly perfect as possible, the use of 
inferior water will as a rule produce poor 
results 

Sand — Sand should be well graded 
m size, washed clean and completely 
free from all foreign material Exces- 
sively fine material wiU usually require 
the use of additional water to produce a 
workable mix and in all probabiUty will 
result in inferior concrete 

Stone or Gravel — Stone or gravel 
should contain no loam, vegetable matter 
or decomposed fragments The size of 
the coarse aggregate to be emj^oyed will 
depend upon the character and extent of 
the repair section bemg treated Small 
size coarse aggregates are better for small 
patches, while the standard larger graded 
aggr^ates are suitable for larger areas. 

Proportwns . — ^Since the determination 
of the void content of the coarse aggre- 
gate may not be made in emergency 
repairs, an arbitrary imxtare should be 
decided upon for average conditions 
This should range between and 

I > ' 3i The ncher mix should be used 

for patches of two square yards or less, 
and |-inch coarse aggregate » preferable 
for these For patches exceeding three 
square yards, kirger aggregate and 
the i ; I J 3I mix should be used. It is 
obvious that the smaller the repair 
section the greater is the effect of impact 
load insofar as bond may be considered. 
Where a oomparativdly urge rqpair area 
IS involved, these impact bond stresses 
are not exerted soqfuickly as on small 
bond perimeter because of tito gradual 
rdlmg lo^, but with the lesser areas the 
load 13 immediately tranKf^rred to a 
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relatively small area It follows that 
the smaller repair section should receive 
more attention and in consequence 
richer and closer bonding mixtures should 
be used Whatever mixture may he 
determined upon, it is essential to in- 
crease ^ghtly the cement ratio in the 
composition of the repair section This 
increase may be fixed at 10%, although 
danng summn* temperatures where ad- 
mixtures are used, fiash set should be 
closely guarded against. Where the 
onginal composition of the pavement 
being repaired is known, the same 
mixture may be used in large repair 
sections 

Preparation of the Suhgrada 

UUltiy Trenches — ^Not less than 6 
inches of the concrete pavement should 
be removed beyond the edge of the 
utility trench The, subgrade so exposed, 
if of the proper stability, should not. in 
any manner, be adjusted No foreign 
materials should be added to the sub- 
grade, except where it becomes necessary 
to remove unstable material for a depth 
in excess of sue inches Where doubt 
exists as to the quahty of the underlying 
foundations, the norma! surface of the 
subgrade adjacent to the trench should 
be reduced for a sufficient depth to secure 
a substantial support 

The backfill placed in the excavated 
trench, of course, must be thoroughly 
compacted, either by flooding or mechan- 
ical tamping Wherever possible, this 
flooding or tamping treatment of the 
trench backfill should be carried out in 
layers not to exceed four inches 

Surface Failures — Surface failures 
may result from the use of inferior 
materials, poor workmanship, improper 
subgrade compaction or bad drainage. 
The repair section should be of such 
quahty as to correct the mfenor work- 
manship and material factors, while a 



Qufck rapftlr Is wMiitlal on heavily travelled 
routes. 


Ovtolier lMi« IMMI 


simple inspection should determine the . 
necessity ot zjxsaiiaiy lateral drams to 
overcome any objectionahle water levels 
"VVhei% iadures have occurred becdluse oi 
insnfiiciently compressed sut^rade. it is 
essential to remove all mat^ial under* 
lying the pavement which may give any 
indication of instabihty, \Vhlwe tlie 
removal of the subgrade for a depth 
exceedmg 6 inches becomes necessary, 
a thoroughly compacted sub<bsse of 
broken stone or other suitable material 
^ should be substituted To overcome the 
possibility of such instability extending 
beyond the limits of the repair section, 
the subgrade under and adjacent to the 
section to be patched should be removed 
as far as possible While this treatment 
may not be as effective as the removal of 
additional surface area, it has been found 
that radiating progressive failures have 
been almost completely overcome by this 
procedure. 

Preparation of Repair Edges — No 
edges, uniformly plumbed and tooled for 
the total depth of the pavement, should 
be permitted where either utility opening 
or surface failure repairs are to be made 
The upper section of the adjacent con- 
crete, however, should be plumbed for a 
depth not to exceed one inch to secure a 
firm shoulder In some cases, old sur- 
^ces have been found where oil film has 
penetrated to a considerable depth No 
permanent bond can be expected where 
this condition prevails, although a rough 
abutting edge undoubtedly offsets this 
factor to some extent insofar as bond is 
involved Where a permanent bond is 
required, the use of a perfectly plumbed 
edge invites early failure of the umon 
between the old and new pavement and 
I the consequent punching out of the 
restoration A rough, uneven adjacent 
edge, properly treated, adds luateri^ly to 
the strength of the repair section and 
insures more effective bonding Spalled 
or scaled surface areas of old concrete 
immediately abutting upon the area to be 
restored should not be plastered with 
portions of the mixture placed m the 
restoration. Such shallow repairs quickly 
chip out, and thus leave a non-uniform 
surface and subj'ect the restored area to 
undesirable impact loads. To obviate 
this condition it may be necessary to re- 
move sufficient additional old concrete to 
provide an even surface at the inter- 
section of the old and new concrete 

Reinforcement, — Reinforcing steel, pre- 
ferably f-inch deformed, should be 
placed m the restored section 2 inches 
above the bottom of the slab. The 
amount of such reinforcement to be used 
Will depend upon the dimensions of the 
opemng being repaired and upon the 
condition of the subgrade In general 
the spacing of this reinforcement should 
conform to the spacing found in the old 
pavement both transversely and longi- 
k tadinally. Where reinforced pavements 
are encountered, either in the repair of 
utility trenches or failures, the existing 
remforcement in the area of the repair 
should not be removed, bat should be 
bent out of range of repair operations 
until the section is to ^ replaced, at 
which time the steel should be returned 
as nearly as possible to its original 
position and tied in with new reinforce- 


ment. Where unreinforced pavements 
are encountered, a mat of bars not more 
than twelve mches centre to centre should 
be employed. Such reinforcement is of 
vital importance m restorations over 
service trenches. 

Method of Macing Concrete Mixture 

Treatment of Repair Edges — The edges 
of the existing pavement, which have 
been faced vertacally for a depth not to 
exceed one inch measured from the sur- 
face, should be thoroughly washed, wire 
brushed, wetted down and painted with 
all neat cement coating immediately 
previous to the placing of the concrete 
mixture. This treatment is quite essen- 
tial at all times, but obviou^y more so 
with high summer temperatures, during 
which periods the edges must be com- 
pletely cooled and saturated previous to 
applying the cement mortar coating, and 
this should be followed immediately by 
the placement of the concrete mixture. 

Concrete Mixture — Plain — ^The water 
content of any plain mixture should not 
exceed 4 gallons per bag of cement, less 


the moisture content of both fine and 
coarse aggregates. During certain 
periods of the workmg day. a stock pile 
being used from the bottom may contain 
much more water than may be found in 
the top of the same pile Tins condition, 
which IS beyond any systematic control, 
must be carefully watched and the water 
added at the mixer drum adjusted ac- 
cordingiy. The aggregates, without ad- 
mixture, should be mixed from 2J 
minutes to 5 minutes in a machine mixer 
No hand mixing methods should be 
employed. The resultant mixture should 
flow from a square pomted shovel with 
difficulty and should show no appreciable 
slump when dumped upon the subgrade. 
Any mixture showing more than a one- 
mch slump in 12 inches should not be 
used in high early strength repair work. 
The 4-gallon vratcr-cement ratio mixture 
will as a rule produce a consistency wbich 
IS called “ unworkable.*' This unwork- 
able ” mixture should be placed m the 
repair area in 2-mch layers, each layer 
being thoroughly compacted by either 
manual or mechanical mampulation. No 


imtial set should be permitted before the 
repair in layers is completed This factor 
is of vital importance and the time of 
initial set should always be carefully 
checked. The final “ dry *’ layer of con- 
crete ha^ung been plac^, it must be 
tamped sufficiently to bring out a work- 
able surface ; the surface should be 
roughly plan^ and kept slightly above 
the finished grade. Initial set will, in 
average temperatures, occur in from ten 
to twenty minutes after the final agita- 
tion of the mixture, and may be re- 
cognized by the sudden recession of the 
hght water film found upon the surface of 
a well-tamped concrete mixture At the 
point of initial set the surface should 
again be tamped thoroughly, planed to 
grade and fimshed to the proper surface 
No proper bond can be expected unless 
the concrete mixture is reworked at the 
pomt of initial set, at which time the 
total ultunate shnukage is about to take 
place Neither can a suitable bond be 
expected unless the edges of the adjacent 
concrete are first cleaned, then washed 
and given mortar treatment 


Corner ete Mixture — With an Admixture, 
— Calcium chloride may be used to ad- 
vantage when necessary to secure high 
early strength rapidly under emergency 
conditions Freezing weather and the 
construction of driveways to hospitals 
and fire houses and the repair of sections 
under super-traffic conditions make 
necessary the reduction of the freezing 
point and the rapidly increased accelera- 
tion of the final set The fact that the 
use of calcaum chlonde only slightly 
reduces the freezing point must be con- 
sidered, In low temperatures it is quite 
essential to heat not only the water, 
but the other aggregates as well Neither 
should any concrete be placed upon a 
frozen subgrade 

A Portland cement concrete mixture 
containing calcium chloride should con- 
tain no more water than that used in 
plain mixtures, but such mixtures roiist 
be mampulated much more quickly than 
the plain cement combinations Initial 
set takes place much earlier, especially 
with high temperatures, and in conse- 
quence the depth of the layers to be 
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Sometimes a truck mixer will speed up repair 
work 


tampeil shoiikl be increased to not less 
than tour inches The ifiame procedure 
of hnisliing tis used for plain concrete 
mixtures sliould be followed jiisi prior to 
the initial set. although at low tempera- 
tures there appears to be no difference 
between the action of a calcium chloride 
treated mixture and an untreated mix- 
ture m summer w eather The water and 
fine and coarse aggregates should be 
heated during freezing temperatures 
This u ill insure more rapid hardening of 
the concrete \Vhere this procedure is 
followed, temperature conditions must 
be given utmost consideration and the 
proportions of admixture, if used, must 
be carefully controlled The mechanical 
mixing time should not exceed two and 
one-half minutes in summer temperatures 


Where the mixing time is in excess of this 
period, the mixture may set up in the drum 
of the mixer, or before the final tamping 
of the repair section has been completed 

Proporttom, — ^For rapid eujceleration 
at temperatures above 70° Fahrenheit, a 
ij% calcium chloride solution may be 
used At temperatures between 50® and 
70® Fahrenheit, a 2% solution, 32® to 
50** Fahrenheit, a solution , and at 
ten^ieratures from 24® to 32® Fahrenheit, 
a 3^0 solution No two portland cements 
w'lU, however, react the same in com- 
bination \\ ith such an admixture, but for 
average worhiiig conditions these rules 
can be followed 

Preparaii<m of Soluiton^ — The admix- 
ture, if caicium chloride, should not be 
added to the mixer drum in a dry con- 
dition. It must be added in solution m 
order that a thorough distribution of the 
salts may be assured If added in the 
dry state, isolated portions containing 
the adraivture may occur and quickly set 
up, not only fouling the mixer drum, but 
if placed in the repair action causing 
areas of unequal initial set To prevent 
any unequal proportions, the solution 
should be prepared accurately by some 
standard method before the admixture is 
placed in the imxer drum The calcium 
chloride solution is not to be used m 
addition to the desired water ratio If a 
total of 4 gallons of water is required, 
this must mclude the calcium chlonde 
solution. 

A concrete mixture contaiiung calcium 
chloride, having been placed and finished 
to the proper surface, requires no careful 
curing, but during high temperatures the 
finished pavement should be protected by 
burlap saturated at frequent intervaLs to 
prevent temperature cracks In plain 
mixtures the repair sections should be 
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cured with wet hay or by the ponding 
method until the area is ready to be 
thrown open to traffic. 

It has been found that the colour of the 
adjacent pavement may be matched m 
the repair section by the use of carefully 
adjusted mixtmres and by the incor- 
poration of ferrous oxide rn the concrete. 
Such a process is, however, not recom- 
mended owing to our lack of knowledge 
of the reaction of the concrete to such a 
supplemental admixture in connection 
with automobile oil dcippmgs and cal- 
cium chlonde, and owmg to the fact that 
a highly skilled personnel, not as a rule 
found in general work, must be used to 
obtain exactness. A high early strength 
concrete is the ultiinate desire, regardless 
of the fact that a crazy quilt ’* surface 
appearance may be objectionable to the 
traveihng public. Extremely difficult 
methods of control are necessary to 
accomplish a blending of colours and it is 
felt tliai the early opening of concrete 
pavements is of far more importance to 
our velacubtr traffic Ilian the problematic 
rebults which might be obtained m an 
effort to pleas»c the eye. Where blending 
of colours IS, however, considered neces- 
sary, pleasing results have been obtamed 
by determining carefully the composition 
of the original pavement and incorporat- 
ing m patch cement, sand and 
coarse aggregate from exactly tlie same 
sources as apphed in the old concrete 
If the patch is placed as outlined here- 
uithin, there should be no shrmkage of 
the new concrete away from the old 
and consequently no reason to paint the 
perimeter of the repair section with 
bituminous matenal Thus fact, of 
course, improves the general appearance 
of the surface — [With achnowledgmenh 
to “ J-Htbhe Works ' ) 


A FLOATING CONCRETE “ARCH” BRIDGE 


A FLOATING BRIDGE, curved m 
plan, was completed last year 
across the Derwent nver, at 
Hobart, Tasmania The bridge is 3,165 
ft. long, and is composed of 24 reinforced 
concrete barges, or pontoons, each 132 
ft long Each half of the bridge 
comprises tw'elve barges between which 
projecting reinforcement is welded to 
form two ngid segments At the middle 
the segments are joined with a pm 
connection^ so that the structure forms 
a three-hmged horizontal arch. The 
overall width of the bndge is 40 ft., 
providing a 30-ft roadway, a footpath 
6 it 6 m vide, and space for a water 
main 

The crowm of the horizontal arch is 
upstream, so that the structure will be 
m compression, the reaction from the 
current being taken by the abutments , 
the barges are normally submerged for 
a depth of 8 ft 6 in. The only stresses 
imposed upon the structure arc those due 
to the current and waves, the dead and 
live loads being earned by the buoyancy 
of the barges. 

The barges, which weigh about 1,000 
tons each, were cast on the shore and 


towed into position m two segments of 
12 barges after the projecting remforce- 
ment had been -welded and encased in 
concrete I'acli barge is divided by re- 
inforced concrete partition walls into 15 
compartments. A moonng buoy was 
anchore<l at the centre of the site of the 
bndge, and to this the crown ends of 
the two segments were temporarily 
moored, the other ends swung round to 
the abutments, and pins, 13 m m 
diameter and weighing J ton, were placed 
in position to fix the ends of the bndge 
to the abutments A similar pm was 
used to join the segments at the crown 

Variations in the water level range up 
to 8 ft , and ramps are used between the 
ends of the bridge and the abutments 
The floor of the bridge is 4 ft 6 m. above 
water level 

Some damage to the structure was 
caused by a severe storm after the bndp 
had been connects, before aU the details 
had been completed, but the damage 
was not sufficiently severe to prevent 
the bndge being opened to traflfic a 
few weel» later The size of the waves 
develojped dunng the storm did not 
exceed that assumed for design purposes. 
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At times the penod of the waves corre- 
sponded fairly closely with tlie natural 
penod of vibration of the bndge in a 
horizontal plane, and a considerable 
amount of resonance ocemred, parti- 
cularly in the horizontal oscillations of 
the bndge The honzontal oscillation 
was particularly marked at the ends and 
caused high stresses in the steel girders 
which andiored the bndge to the abut- 
ments The ampUtudes due to resonance 
caused stresses greater than those 
assumed in the design, and were believed 
to be the cause of cracking of the concrete 
in the deck at one end of the bridge. The 
damaged parts have since been strength- 
ened, and it is stated that a system of 
prestressing has been installed which in- 
creases compressive stresses throughout 
the structure but reduces tensile stresses. 
Timber breakwaters are also to be used 
to reduce the effect of the waves at this 
end of the bndge. A hft-span is provided 
to allow the passage of vessels. The 
design has been patented by Mr. A. W. 
Kmght, Chief Engmeer of the Tasmanian 
Pubhc Works Department — {fV%th ack- 
nowledgments to ” Concrete and Construe- 
ttonal Engineering",) 
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CANAL LINED WITH 
STABILIZED EARTH 

W. S. BYRNE 

Ass/stam Coffstruct/on Engineer, U. S. Bureau of 
Reclamation, Afti/5« Okie, 


CoNTEjrTs IN Bribf — To detenntw practtca- 
b^lity of Itntng imgatwn canals with sUUnhzed 
^artk, the U. S, Bureau of Reclamation lined 
sections of a canal of the Altus project in 
Oklahoma with soils treated to increase their 
resistance to erosion and to reduce their permea- 
bility Methods used to compact the soils were 
simiiar to those used for soil compaction in 
highway and airport work 




S ections of the mam canal of 
the Altus Project in Oklahoma 
have been lined with stabilized 
earth to determine whether soils can be 
processed to form a satisfactory canal 
lining, l^ortland cement and a resin 
compound were used as the stabilizing 
agents being used separately and m 
combination m different test sections. 
Engineers of the Bureau of Reclamation 
who conducted the tests believe that this 
IS the first time that these two materials 
have been used in this way 

The purpose of the work was to obtain 
a low cost, relatively impermeable, 
stabilized earth lining which could be 
adapted to present day construction 
maiiiiiiery and methods This type of 
lining, if found successful, wtmld be 
especially adaptable as well economical 
in sandy or sandy loam soils where seepage 
losses would be high and costly, and 
possibly detrimental to nearby lands, but 
where the overall cost and the necessity 
far impermeabihty would not 3ustify 
the expense of concrete hnmg. It was 
with this theory in mind that the experi- 
mental work was earned out. 

Various linings tried 

A 500-ft. length of the canal was 
select^ in which the soil was stabilized 
by using cement or the resin compound 
in varying percentages^ and by using 
a combination of the two. The soil 
mixtures were placed in 4 and 6-in 
layers The cem«it content used in 
the standard soii-cement mixture was 


II per cent by volume, but was 
increased to 16 per cent for the small 
section of plastic soil-cement mix. The 
resin was mixed with earth in percent- 
ages of and 2 i and placed m the 
same manner as the soil-cement mix- 
ture A mixture of per cent of rebin 
duid 6 per cent cement was tned on a 
25-ft section of the canal slope Tii all 


Fig I . The general procedu re in pavi ng 
the slopes was to spread the stabilized earth 
mixture with a bulldozer and to compact it 
with sheepsfoot and pneumatic-tyred rollers. 

cd.ses the soil used consisted of the sandy 
loam excavated from the canal section 

The resin compound used in these tests 
was Stabipol, ivhidi was placed on the 
market III 3944 by tlie Hercultis Powrdcr 
Co {EA^R March 16, 1944, vol p 385). 

The method of constructing the lin- 
ing IS illustrated by the accompanying 
photographs After the soil and cement 
(or resin) had been mixed in a 2-cu 
yd mixer near the ]ob it was dumped 
at the top of the slope by an end-dump 
truck Spreadmg of the matciial was 
by a bulldozer 

A sheepsfoot roller, pulled up and 
down the slope by means of a winch 
on the rear cud of a tractor, was used 
in the first operation to compact the 
lining Final rolling was by means of 
a pneumatJC-tyrcd unit pulled by still 
another tractor using a snatch block 
attached to a dead end 

An exception to the methods just 
desenbed was construction of the short 
section of plastic soil-cement lining 



Ftg. 2. A plastic soil-c«ment mix at about 6-in. slump was placed on one of the test sections 
in Che same manner as concrete, using forms and hand cools to produce a lining of uniform 
thickness. No compaction is required with this type lining 


245 


Indian Cancreto Jonmal 


Ofdobar 


The soil, cement, and water were mixed 
in the sazne 2'Cu. yd. mixer at about 
a 64n slump instead of at optmtum 
moisture content, as is the case with 
standard soil-cement mix, and delivered 
to the slope of the canal in a concrete 
bucket handled by a crane (Fig. 2) 
Workmen using a screed and hand 
floats spread the material, which re- 
quires no additional compaction 

The completed Iming on the slope 
and the successive stages of placing 
the lining in the canal bottom are 
shown by Fig. 3 The method used in 
* lining the cau^ bottom was sunilar 
to normal stabdizmg methods on high- 
way and airport work To avoid con- 
fusion in studying Fig 3, it should be 
noted that the complete soil-cement 
lining has been covered with a i-m 
earth blanket for cunng, while the 
resin mix has no covering. 

Need for special «|uipmefit indicated 

Since the amount of Iimng was so 
small and strictly on an experimental 
basis, representative cost data are not 
available. The experiment was earned 
out with equipment on hand on the 
project, and the prime purpose of the 
experiment bemg to construct a lining 
of the best possilile quality rather than 
attempting to develop methods or 
special equipment at this time. But 
It has been concluded that if this type 
of hmng proves successful from the 
standpoint of durability, special equip- 
ment will need to be developed to 
eliminate the awkwardness of working 
on the slope of the canal bank. Such 
a development will be necessary to 
place the cost of instalhng this type of 
lining on a competitive biis unth more 
costly Iimngs, such as concrete. 

The canal has been operating with 
a water depth of approximately 6 ft 
since Sept ii, 1945, and to date no 
serious damage has been noted on any 
section of the lining However, it will 
be necessary to observe the reactioD of 
the test Itmi^ through several operat- 
ing seasons ^fore any prediction can 
be made as to its durabilitjj’ as com- 
pared with other types of canal linings. 

All construction work on the Altus 
Project IS bemg carried on by the 
Bureau of Reclamation forces under the 
general supervision of Michael W 
Straus, commissioner, and Walker R. 
Young, chief engineer. Wesley R 
Nelson is regional director with head- 
quarters in Amanllo, Texas, and H. E. 
Robbins is construction engines* with 
headquarters on the project. 

The experimental construction was 
directed by the writer and K, L 
Powers, materials engineer. The suc- 
cess of the work was greatly enhanced 
by the help of V. O. Peterson of the 
soil-cement bureau of the Portland 
Cement Association, P. Reno of the 
Hercules Powder Co , and W. G Holtz 
of the Bureau of Reclamation's earth 
materials laboratory m Denver. M. 
D Cation, manager of the soil-cement 
bureau, and R. F. Blanks, chief, engineer- 
ing and geological control and research 
division of the Bureau of Reclamation, 
also contributed valuable suggestions 
— [With acknowledgments to Eng\neefing 
New^-Rword"*) 





3. In lining die bottom of the and the stabilizing fnateriais were delivered in bags and 
spread on the surface with hand took as shown at the top. Mixmg and compaction was by 
methods common to sod-cement paving operations on airport and highway work. 
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PRESTHESSED CONCRETE SLEEPERS 


A new motlusd. of niamifacturLag 
precast prestiessed reiniorced 
coDcretti muts is emplo]^ at the 
watlsa of Dow-Mac Products,* Ltd ^ at 
TaHingtcm, near Stamford, Lines The 
factory, which is over 500 ft, long and 
X40 ft wide, is at present planned &r the 
mass production of railway sleepers and 


has a potential daily output of 300 
sleepers AU concretmg operations take 
place at the centre of the factory, and 
from this position longitudinal conveyors 
extend in each direction for 225 ft There 
are ten parallel lines of longitudinal con- 
veyors each of which take a double line of 
siegers , each conveyor therefore accom- 
modates xoo mam hue sleepers At each 
end of each longitudinal conveyor there 
IS a pair of anchOT plates for secunng the 
wire remforcement, Ftg, i is a general 
view of the factory taken from the pre- 
stressing end of the conveyers 
> The procedure is first to stretch the wire 
reinforcement by the method subse- 
quently described The wires extend the 
full length of the conveyors Adjacent to 
the oentral concreting plant, the steel 
moulds^ which have been cleaned and 
coated with an emulsion, are brought on 
to the conveyors The prestress^ re- 
inforcement passes through the moulds, 
which are fitted with dotted end-plates. 


Two lines of sleepers are dealt with simul- 
taneously An empty mould is pushed on 
to a vibrating table immediately below 
the hopper containing the concrete and 
while it IS being vibrated the mould is 
filled as shown m Ftg. 2 The filled mould 
ts now passed on to the continuation of the 
longitudinal conveyor along which it 


travels to the far end, or to within 4 in 
of the preceding filled mould , m so doing 
it sUdes along the prestressed wires In 
this position {Fig 3) the exposed face of 
thp sleeper is trowelled and the concrete 
IS again vibrated 

The simper is now left to harden 
The end-plates are removed from the 
moulds and when the sleepers have 
hardened sufficiently the wires between 
adjacent sleepers are burned off close to 
the face of the concrete. The sleepers 
then travel along the conveyors towards 
the centre of the factory again where they 
are mechanically lowered off the longi- 
tudinal conveyor on to a trai^verse con- 
veyor at a bwer level which carries them 
clear of the lines of longitudinal con- 
veyors. At the end of the transverse 
conveyors the sleepers is hfted from the 
mould {Ftg. 4) and proceeds directly to 
another conv^mr which transports the 
umt to stomge outside the factory. The 
first sleeper from each Ime is tested m 


a manner complying with British Stand- 
ard 986 (1945) ; the testing operation ls 
illustrated m progress in Ftg. 4. 

One feature of this factory is the small 
number of people employed All move- 
ments of the moulds, sleepers, and 
materials within tlie factorj^ are mechani- 
cally controlled The aggregates are 
obtained from the Company's pits ad- 
jacent to the factory, and are delivered 
washed and graded Elevators discharge 
the aggregates into separate hoppers for 
4 m , i in , and sand Rapid-hardening 
normal-setting Portland cement is de- 
livered m bulk and is brought to the batch- 
w eighing plant by a screw conveyor The 
concrete has a water-cement ratio of o * ^9 
and IS mixed in pan-type mixers, which 
discharge into a travelling ship by 'which 
the hopper, from which the moulds are 
filled, IS leplenished The hopper and the 
vibrating table travel transversely across 
the lines of the longitudinal conveyors to 
a position 111 the line ot sleepers to be 
concreted 

Prustressing Operaitioiis. 

In. each sleeper theie are 18 or ao 
No *5 gauge steel wires, arrangetl in three 
layers The wires have a minimum ulti- 
mate strength of 100 tons per square inch 
and a proof stress of 72 tons per square 
mch The coils of wire are placed on the 
spools shown m 1 The free ends are 
passed tlirough the steel anchor plates and 
are pulled by a winch to the remote end 
of the conveyor line, where they are fixed 
by malleable iron wedges in anchor-plates 
similar to those shown m Fig i Since 
the effectiveness of the reinforcement 
depends upon the bond between the con- 
crete and the steel, mea'jures are taken to 



Fig. 3 — Surface Vibration and Trowelling. 



Fig. I . — View of Conveyors and Keinforcement Stretching Machine 



Fig 2 — Assembiing and FtEling Moulds 
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Fig 4 — Testing Sleepers 


ensure that the wires are clean and free 
from rust by passing them through a 
vibrated box, seen in Fig. t, contaming 
carborundum granules The wires are 
then secured by wedging m the near-end 
anchor plates The wires projecting from 
the latter are severed from the coils and 
are then prestressed in pairs To the end 
of each wire is attached a self -tightening 
clamp [Fig 5), "which is fixed to the ram 
of a long-travel pneumatic jack which has 
hydraulic cushioning The pulling force 
IS applied gradually until it reaches 
2*2 tons on each wire (corresponding to 
a stress of about 65 tons per square mch), 
at whidi load the power is automatically 
cut off The extension of each wire is 
about 2 ft 3 in on a length of 450 ft. 
The wedges in the near-end anchor-plates, 
which become loose under the stretching 
process^ are now dri\en in tight and a 
white paint mark is made on each wire at 
the extremity of the wedges The stretch- 


mg force on the wire outside the wedges is 
now relaxed The pamt mark would 
mdicate if any slip had occurred, but the 
wedging is sufficient anchorage to retain 



Fig. 5.— Stretching a Pair of wires. ' 
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the wires at the full amount of the pre- 
deternimed prestress. 

^ The effectiveness of thifi method 
manufacture has been proved not only by 
the routine t^ts, but by the fact that 
several thousand sleeps made by this 
process have been used m sendee. In 
a xmper entitled *^The Development and 
Manufacture of Prestressed Conciete 
Units/' read before the Society of En- 
gineers last month by Mr K S. V, 
Bar^r and Mr. D. R Lester, it was stated < 
that prestressed sleepers, similar to those ' 
described* here, were laid in 1942 in the 
main hue of the L M.S R at Chedmgton 
where speeds of ninety roiks an hour are 
attained. Many sleepers of this type have 
been laid m mam hue at Hltchm m 1943 
for tnal by the L N E R, , and others have 
been sup^ied to the G.'W.R and to the 
Southern Railway as well as to railways 
m India, Egypt, Kew Zealand and 
Holland. 

Examination shows that the exposure 
of the steel wires at the ends of the sleepers 
IS not detnmental. The behaviour of the 
sleepers in ser\ace and under test before 
and after service appears to be highly 
satisfactory The imtial vibration can be 
considered merely as an aid to filhng the 
mould with tlie correct amount of com- 
pacted concrete of very dry mix, while the 
second vibrating operation, which takes 
place within a minute or two of filling the 
mould, IS the real consolidation process 
preceding the matuni^ of the sleepy 
during which stage the umt is 
undisturbed — (With aohnowledgments to 
** Concrete and ConstrucHonal Engi- 
neering ".) 
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o FOUNDATIONS: Vibro . pfllns system and precast piles. 
O SUPERSTRUCTURES: For Buildings and Specialist works, 
o ROOFING: McKenzies Waterproof Roofing Specifications. 
» INTERIOR DECORATION & FURNITURE: To suit all tastes, 
e REFRIGERATION ft AIR CONDITIONING: DemMtle « Indestrlei. 
^ HIGHWAYS; Roads - Bridges - Jetties - Wharves. 

# VEHICLE BODIES: For Buses - Lorries - Carriages. 

O BARGE CONSTRUCTION: Boats - Lighters . Barges. 

. # EQUIPMENT: Lifts, Mobile Stacking Units, etc. , nc 


BUILDING PRODUCTS: Glass, Paints, Lathing. 
INSULATION MATERIALS: Boards, blocks, etc. 

^ IMPLEMENTS : Agricultural & Construction. 

I PLANT: Industrial, sewage disposal, etc. 
a TOOLS Etc: Flexible drive for ait trades. . 
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WHCRf THERE'S P R O G R E SS - T H E R E»S -^EPEtFST** A S B E ST O S - C E M E N T 



Tlic feeds of the Indian Soap Industiy wefc fint sown in Calicut, South indu, nearly a quarter of a century ago. and tioce 
then dmlopment has been so lapid that annua! produaion now exceeds 70,000 tons it * if 

** EVEREST" ASBESTOS CEMENT, a lights fiie-iesisdng, roc and Yermin ptoof material, is used excennvdiy in the 
Soap Industty for roofing and other constructional purposes. Its diaractetiscics of adaptability and versatility ate so generally 
Kcognised and accepted, that "EVEREST" ASBESTOS CEMENT was widriy used in alt war work, leaving little 
for gencfal consompdoo. Now, as we return slowly to petoetiine con^ions, mote and more "EVEREST" ASBESTOS 
CEMENT will become available each month. W A ^ 


ABBieTOa-EBMENT 


^ •• EVEREST" ASBESTOS-CEMENT 

♦•BK5SIX” CORRUGATED SHEETS. "TRAFFORD SHEETS". RAINWATER GOODS & FITTINGS 

•' EVEREST" ASBESTOS WOOD 


Issued by. 

ASBESTOS CEMENT LTD • Head Office; MULUND, BOMBAY 

CALCUTTA: 9. O. BOX Ne. 374 MADRAS; P. O. BOX No. 350 
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PARKER PROVED PERFORMANCE 


SAVES 


ONE HOUR IN EVERY EIGHT 


HEATLY & GRESHAN 


LIMITED 

(INCORPORATED IN ENGLAND) 
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CATERPlUAR 


Tractors, Bulldozers, Angle-Dozers 
Scrapers, Traxcavators 

Fw iheer raffed for odiie I ttese wiilinf workers are ready 

feet ef eaitli per dey, and for low to stdve your labour problems 
operaiinf cost, rely on the g reatest and lower your working costs on 
nanw in tractors CATERPILLARS. all your land clearing— earth- 
Now available in quantities moidng and road making jobs. 
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CONCRETE TEXT BOOKS 

fis. a* 

L Reinforced Concrete Reservoirs and Tanks b/ W. S. Gra/ 7 8 0 

2. Estimating and Cost Keeping for Concrete Structure by A. E. Wynn 114 0 

3. DeslgnandConstructlonofftrmWorkforConcretcStructuresbyA.E.Wynn 15 0 0 

4 Concrete Construction Made Easy by Leslie Turner 3 0 0 

5. Elementary Guide to Reinforced Concrete by Albert Lakeman . . 2 0 0 

6. Modern Methods of Concrete Making by E. S. Andrews 0 12 0 

7. Manufacture and Uses of Concrete Products and Cast Stone by H. L. Chitde 

(New Revised Edition) 6 6 0 

10 Moulds for Cast Stone and Pre^cast Concrete by Barren and Gregory , , 3 0 0 

11. Recommendations Concerning Reinforced Concrete Works .. .. 0 6 0 

12. Concrete Primer 080 

13. Students’ Text-Book of Reinforced Concrete Theory and Practice by 

R P. Mears 500 

t4. Remforced Concrete Designers' Handbook by C. E. Reynolds . . 12 0 0 

15. Reinforced Concrete Water Towers, Bunkers. Silos & Gantries by W. 5, 

Gray (Revised Edition) , ..786 

16, Elements of Reinforced Concrete Design by H. C. Adams . 4 8 0 

17 Handbook on the Code of Practice for Reinforced Concrete by W. L. Scott 

andW H. Glanville 600 

18. Portland Cement by A. C. Davis .. . 22 8 0 

\9. Design and Construction of Concrete Roads by R. A. B. Smith . . . . 6 6 0 

20. Concrete Surface Finishes, Rendering & Terrazzo (Old Edition) . 4 14 0 

2L Concrete Surface Finishes, Renderings and Terrazzo by Gray & Childe 

(Revised Edition) 660 

22. Manufacture of Concrete Roofing Tiles by Baumgarten & Childe . . . . 5 10 0 

23 Concrete Design Made Easy by V. A. Dighe 300 

24. Raft Foundations : The Soil-Line Method of Design with Worked Examples 

by A. L. L. Baker (Revised Edition} 600 

25 Design of Domes by J. S. Terr ington . . .. .240 

26 Design of Arch Roofs by J S. Terrington 2 4 0 

27. Reinforced Concrete Piling by F. E. Wentworth-Shlelds and W. S. Gray , . 6 6 0 

28. Practical Examples of Reinforced Concrete Design in accordance with the 

L. C. C By-Laws (1938) and the Code of Practice by C. E. Rwnolds 7 0 0 

29 Concrete Construction by C. E. Reynolds (A practical and complete library 

in one volume) ..1140 

30. How to Make Good Concrete by H N. Walsh . . 3 0 0 

31 Design and Construction of Air-Raid Shelters by Donovan H Lee. . .660 

32. Design of Pyramid Roofs by J. S. Ternngton ..240 

33. Road Bridges in Great Britain 480 

35 Cement Chemists’ and Works Managers" Handbook by W. Watson II 4 0 

36 Reinforced Concrete Chimnc)^ by P. C. Taylor . , . . . 6 6 0 

37 Concrete Year Book — Latest Edition — by Oscar Faber 3 12 0 

38 Influence Lines for Thrust and Bending in the fixed Arch " by B. Enksen 2 4 0 

39 " Continuous Beam Structures.” A degree of fixity method and the 

method of moment distribution — by E. Shepiey 5100 

40 ” Farm Silos, Granaries and Tanks ” by A. M. Pennington . . . . 4 8 0 

41 Estimating and Costing Pre-cast Concrete Products and Cast Stone 

by F. H. Fielder 600 

42. An Introduction to Concrete Work by H. L. Childe 14 0 

43. ** Statically Indeterminate Structures " by R. Cartner 3 12 0 

44 Stylish Homes by Mani Construction Co 1000 

45. Arch Design Simplified by W. A. Fairhurst 9 0 0 

46. Sheet Paling, Cofferdams and Caissons by Donovan H.Lee . , . . 7 8 0 

The Author of the following publioitloffi is Mr. R. S. DeshiMiiidej 

(India): 

47. Modern Ideal Homes for India — Revised Edition 1280 

48, Cheap & Healthy Homes for Middle Classes (4th Revised and En larged Edition) 7 0 0 

49, A Text-Book of Reinforced C<»icrete by Deshpande and Kulkarni (Revised) 18 8 0 

50, Build Your Own Home 10 0 0 

5t. A Treatise on Building Construction 12 8 0 

52. illustrative Examples in R.C.C. Desigrr by G, V* Vartak & G. P. Nagarkar 5 8 0 

53. Sulabha Vastu Shastra or How to bulfd Modern Houses (Marathi) . . . 3 0 0 

54. Disposal of Domestic Sewage and other House Refuse (Marathi) . , , . 14 0 

55. Concrete — Plain & Reinforced (Marathi) 400 

56. Sulabha Vastu Shastra or How to build Modern Houses (Gujarati)* • * - 4 0 0 

57. Do. do. do. do. (Hindi) .. 4 0 0 

58. Materials of Cons^uctlon 600 

Obtaioabte from: 

The Concrete Aasodatioii of fiMHOt 30, Hamam l^reet, Fort, Bomboy* 
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REGD. 

THE BEST CEMENT 
WATER PROOFER 

^ JVqrioiml Product urUh 
on International Reputation, 



IRUK OOPT 

^ PERCOLATION TEST 



DoscriftioB. 

Proportion 


Condition of 

Nomber of Cubic 
cenlimetras of water 
percolated tiinmgh a 
test area of 32 oquare 
centimetres in 

Ne. 

I 17 wdgfat 

TeRSfa^gn^ed widu 

matnniig. 

24himn. 

1 

4*x4'Xli*twtdflh 

li3 


lot day m dan^ box. 

24 5 

2 

gMfattdl froB &e 
aheve ■wples «f 

1 ^ IHtiDt 

li3 

-mO” No. 1, diluted wiA shm 

next 13 days in water 
and aobeeqnent 14 
days in air. 

Ditto. 

3 S 

- 

# 


tap water in fiie proportiaa of 

Is 12 by Toliime, and tbegniaiiig 

Egnid w nd^orted Oat ** GCO ** 
Na.lm dw tehc wu 3 % of the 
cement by wciglit and eonBHteiiey 
of the mix was aocmaL 

CovemaDtent Test Hoiue. 


a) 4r-t* 4Mf AMMfaf* nt M 



jMMkeiiia at dw Chief E«glM>w «l Ihe 


I wrf low ro lM fcr dw CakwUtm Eboirie Sogply Cwyndiaa at tfaehr Now Power 
&, fam haM iHsfoelljr ^naoifnM iriOi " QGO '* fiatacte. 

(S> CEMBIT « SU»KT S1L08 «t Pch ri -oa Sen a Ceui flMlarT hrnn htm mommM nrllk 
«CWO**, 

(4) n> w riMto g pMl «t PbikiRii Loin, CaJmlta, Marwul Cbd^ bo* hMn perreadr 

waiw|a a> l i 4 ipWi **0430^ iwlac Ae 4lnwt aipcsrvfafaw of HhoKk B«aiidle aoJ 

lla*ilMmfi» Ae A fcael it C a feMta . 

(5) SMbtag Toll, hMvy BogiM iMoiMioM mril iHit at the Tta^tHa Maiy. 

Mart h«T» been peefe c liy w ot aiyaM wfdi ** CiOO fMdao^ 

»> ,THE BIOOPT g roEROR OTOp gHELT ER Pf HfDXK (SmSB OF CUtCIITTB) 

5 Sl wiih ** cico» t tope r the direct sofei^ 
TmOK or BRLUSDIE TBQMKOX AMD lUtTHm, ARCRTTECTS, CALCtTITA. 


“GCO” No. 1. — Cares Damp walls 
and Saltpetre action for good. Increases 
adliesive power and strength of cement 
and keeps the stroctare absolntcly 
bone-dry. 

Qnick setting “C1€0*’ Nos. 2, 2A» 3, 
3A, 4 & 4A cause Cement Mortar or 
Concrete to set in any given time, from 
a few seconds upwards and make them 
peifectly waterproof. 


THC STRUCTURAL WATERPROOFINR „ 

DOVER ROAD - BALLYGUNGE - CALCUTTA • Phone P.K. 7M. Lidwre A Ddhl. 

TO WHOM IT MAY CONGEHJV, 

We have pleasure to confirm that " CICO products both Normal and Quick setting grades are very good for water- 
proofing pnrpofies, as we had the opportunity of using “ CICO products very extensively. Tn the construction of the 
Autodave Pit at Messrs. Dunlop Hnbber Factory at Sahaganj. we used about 1,500 gallons of “ CICO ** at depths up to 
4o'-o*^ below ground, where waterproofing the concrete fiooiing and walls were of much importance. It has proved absolutely 
snccessful among the very few methods which permit waterproofing work to be earned out while the water is pouring in, 
the extraordinary' adhesiveness of CICO " rendermg to the treated surface and the capacity of resistance given to the 
treated work agunst copoeive infiuences over cement concrete or rendering are really wonderful. 

The Chief Engiaeer of Messrs. Dunlop Rubber Factory was kmd enough to accept our use of CICO ** m preference 
to other waterproofing. materials with fuU satisfaction. 

For BRITANNIA BUILDING & IKON CO.. LTD 
(Sd.) D, G. McGiUivray. Director. 





CracMto Jmuiial 
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MASON 

IN MODERN H 


ITE 


FLOOR AND DESK TOP MASONITE 
TEMPERED PRESDWOOD 
WALLS MASONITE QUARTERBOARD 


SUPPLIES 
WILL BE 
AVAILABLE 
WHEN 
SHIPMENTS 
ARE 

RESUMED 


MASONITE USES INCLUDE FLOORS, 
CONCRETE FORMS. EXTERIOR 
BUILDING BOARD. CAR BODIES, 
INTERIOR DECORATION. FURNITURE 


WESTERN INDIA MASONITE AGENTS: 
KILLICK, NIXON & CO.. 

BOMBAY. 


EASTERN INDIA MASONITE AGENTS : 
BALMER LAWRIE & CO.. LTD., 
CALCUTTA. 


3 iioB 
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MULAJORE 

POWER STATION 

Calcutta Electric Supply Corpn. 


Designed, Fabricated and 
Erected by B. B. J. 


★ STRUCTURAL STEELWORK 

★ FRANKI SHEET PILING 

and FRANKI PILING 

Frank! Monolithic Sheet Piling— 22,000 sq. feet, 25 
feet deep, driven and cast in situ in Turbine House. 

Over 1,200 Frank! Compressed Foundation Piles 
driven to 80 feet and tested to 200 tons per pile to 
support— Turbine House (above). Turbo Generators, 
Condensers, Switchgear House, Boiler House, Settling 
Tanks, Overhead Tanks, Circulating Mains, etc. 


★ By The 

BRAITHWAITE BURN 6- JESSOP 
Driving FrankI Plies at 15“ CONSTRUCTION COMPANY, LTD., 

inclination. Mercantile Buildings, Lai Bazar, • Calcutta. 



ZXUl 


Indfaui 


Hctebw lUh, JWM 


BIRD A €0., liBhore, Mew D^hi Sf CJewnpwe 

Selling Agents.* The Cement Marketing Co^ of India, Ltd. 

Government control of cement* has nov/ been relaxed smd the various brands of cement 
distributed by A.C.C. ft DALMIA Groups are once again available for all purposes from 
our authorized stockists in the following towns 


LAHORE AREA tm. 


abbottasad 

JLS Battben 
AB1>UL HASDl 
ABOHAR 

ADAMPOBB DOABA 

ARMADOABB 

ASALaARH 

ALAL 

ALACHOB 

AMRITSAR 

ASIFWALA 

ATARI 

BADAUI BAGH 
BAUKATH FAFBOLA 
BADDOIOALHI 
BARBAU 

BAHAWALKAGAB 

BABAWALPUB 

BABGA 

BANNir 

BASIfTAUk 

BATALA 

BBOOWAL OSABTAL 
BRAS 

BHAGTARWALA 

BBAUAB 

BHALWAL 

BHATUTDA 

BRACK 

BBRRA 

BHOGPCBSIBWAL 
BASU PATHANAK 
BASAL 
BASntPCR 
CAMBBLLFCR 
CH^BIAKA 
OHACHRAK 
GEAR /HCMBA 
CHAX AMRC 
GBAS KANBO 
CHAKWAL 
CVAWIimA 
CHAKAKWALA 
CBAKGAHAKQA 
CHBKAB WEST, 
BANK 

ORRRHARTA 

CHTCRAVATBl 

EOA1> 

CKIinOT 
ORTSHTTBir 
OHCHARKAKA 
CRCmiTA 
OALROCSfE 
n a PeMMltt. 

DACLATALA 

DASXA 

DASCTA 

BRRA BABA KAHAX 
BBBA ISSUa KHAN 
Jt S DurwiUtat^ 
BXRA GHAZr KHAN 
DRRA NAWAB SAHIB 
DARBARSAFIB 
DHARAMFCR 
DHARriTAL 
DHILWAN 
DHCDTAL 

DHTTKr 

DHABAN BINGH 
DINA 
BCROAI 
DIKANAOAB 
DINGA 
ZKIRA7A 
DCNOA BUKGA 
DUNTAFCE 
KMINABAD 
FABinKOT* 
F ATBHG AEH 
CHCBIAN 
FAZILEA 
FATRIAKG 
FBROZRPUR CITT 
ft CANTT. 
GARHaHARKAR 
OAKRAB 
OAZTOHA 
eHAQGAB 
OinDARBAHA 
OONIANA 
OORATA 
OCJARKEAN 
OOBlimGABH 
GO/RA 

GOTRANVALA 
GVJRAT 
RCL IMAM 
OCBHAJiPVR 
GCBO BABBRABAt 


OUKJATAB 

HAFIZABAB 

BABCNABAD 

HARIPUR BA 2 ARA 

HASH PUR 

HINBCMALKOT 

HIRA SING 

FOaHIARPUR 

HARAPPA BOA2> 

BABAN ABDAL 

ISAKHEL 

INJRA 

JAORAON 

JAHANGIR BOAl> 

JABAHIA 

JAUON BOABA 

JAKUC 

JALAIASAB 

JALLO 

JAITU 

JANDIALA 

JANTWALA 

JARANWALA 

THABG XAGHIANA 

JHELCII 

JOGINBEBNAGAB 
JCXLBNDXR C5TY ft 
CANTT. 

jrtrrooH 

rvr ALAVBKHi ROAD 

KHEWBA 

KABCL 

R S. CtaMM ft 


KABUL BITBB 

KAUALU 

KAIAKB 

kalka 

KALABAOE 
XALLUR KOT 
XAMOKK 
KANOANPUR 
EANGBA 
SAFCRTHALA 
KARTARPC& 
KAROR 
KARAUU 
-il.S KaOa 
EHAIRABAD 
KHCSHAB 
EAHCR 
EHATTBWAL 
KRARQB FAKKA 
KOT RADOAKISHSK 
KANDAGHAT 
XCNDIAK 
KHANKA 
ZHANPUB 
KHASA 
KOT ADC 
KBARIAN 
KILA RAIPUR 
KOHAT 
KOT KAFUBA 
KOT LAKHFAT 
KVRAU 

LAHORB ft LAHORE 
CANTT. 
LAKHEWALI 

lakiwurwat; 

LALAICUSA 
LALIAN 
LOOHBAN 
LOHIAH KHAS 
LEIAH 
LUDHIANA 
LTALLPUR 
MACLEOD GUNJ) 
ROAD 

MAGRARWAI. 

HAIEH 

HAJITHA 

MALAKWAL 

VALBREOTLA 

HAKHC 

HALOUT 

UALBIANBHAKOT 
JfANDT BABACDDIN 
UANDRA 
KAfTSA 

HARR BALOCHAK 

HANOI BURKVALA* 

HANOI BTATM 

HANOWAL 

HAROAN 

HAMC XANJANl 

KACR 

HAfNWAU 

lORFCR 

R.S.amntAJm^r 


HIRAN SABtB 
HOGA 

MOOHALFCRA 
KONTOOHEBY 
HOBINDA 
MUKSRIAN 
HUKTSAB ) 

HULLANFCR 
MULTAN CITY ft 
CANTT. 

MVRREB 
IL 5. JRawiIpindfC. 

HC22AFFABGABH 
HUBTDKB 
MIANCHANNU 
HINCKOrABAO 
KIRAN SAHIB 
NAKODAR 
KANKANA SAHIB 
NARANG 
NAROWAL 
NAWAN6HABR 
DOABA 
NOWSHEBA 
KURKOT 
NURMAHAL 
NUBPORE ROAD 
NAGBOTA 
OKABA 
PALAMPUB 
FARACHINAR (Fts 
That) 

FA8RUB 

PATHANKOT 

PAKFATTAN 

PATTI 

FINDIOHEB 

FIKJOCB 

PATTOKI 

PESHAWAR 

PBAOWABA 

PHILLACa 

PHCLIRWAN 

FIRM AH AT. 

FIND DADAN ERA 

PIFLAH 

QAIDA N 

QZLLA SHXEEBU' 
PURA 

GILA SOSHA BINGH 
BARON 

BANBIR8INGHFVBA 
BAJKOT (R. S 


TANK 
TAKHtA 
THBRl SAH8I 
TEH8ZL BHAKA3U 
GABH 
THABALZX 
THAL 


TOBA TXK BlKOEr 

YXHARI 

YBRKA 

WAZntABAO 

WARBURTON 

WASAWXWALA 


RAHWALI 
BAIWIND 
RAHIMTARKBAK 
BAJA JANG 
BANBIE SINQH- 
PURA 

BOBAKWALA 
BAWALPIKOI 
RBNALA KHURD 
BUPAB 

BCRALA ROAD 
8AD1KABAD 
BAMBMAL 
BAILA KHUBD 

banahwal 

8ANOLA HILL 
SILLANWAU 
SABA ALAUGIB 
8ABGOOHA 
8ABNA 

BATNACB BAOZ- 
SRON 

SHAH ALAH 
SHAHOABA 
SHABA KPCB 
(JL a Saahdarm) 
B^HPCR SADAB 
BRAH CHAUBASI 
6H0BK0T BOAD 
SHCJABAO 
aiALKOT 
SIHALA 
SI MLA 
SIRHTND 
SOLON 
SUKHO 

SCLTANPCB LODEl 
SCKHVKB 
8BJNAGAB 
ft. S. Haw t fm m 


TAIiAGANG (B. 8. 
) dUtaol) 
TALWAKDI 
TARN TABAN 
TANDA URMAR 
TANDXANVALA 


MEW DELHI AUKA%^ 


ACRNBRA 

AGBA 

ALAL 

ALIGABH 

AJCBOHA 

AMBALA crry 

AHBAXA CANTT 
ATRAirU ROAD 
BABRALA 
BABHAN 


BABNALA 

BAGHPAT ROAD 

BAH S. BeftapwtJ} 

BAHADUROABH 

BAHJOl 

BA BETA 

BA8IKIRATFUB 

BASIRRATPUB 

B ROAM ABAD 

BHIWANI 

BHCCHOHC 

BALLABGABH 

BARADT 

BCDHLADA 

BVIANDSHAHR 

BIJNOB 

BRUTDABAN 

CHAKDAC8I 

CBANDPUR SIAV 

CHBINTANWALA 

CHOLA 

DADRZ 

BALMU-DABBl 

DIBAI 

DEHRA DCN 
DELHI 

DELHI 8BAHDRA 

DBORAND 

DANKAUB 

DACRALA 

DBAMFUR 

DHANABl 

DOIWALA 

ETMADPDB 

FABIDABAD 

FEROKABAD 

GANAUR 

GAKOOH 

GABBHCKTB8AB 

GHAEIABAD 

OHARAUHDA 

GOT 

GOBANA 

GUBGAON 

GULAOTHI 

HALDAUR 

HAN61 

BAEDWAB 

HAPCR 

HATHBAS 

B1SSA& 

HA8ANPUR (J3 8 


XAITHAL 

KABHIFCB 

ZABIMPCR KBEBI 

KOSl KALAN 

EOfiSJ 

KOTDWABA 

KUBUKBHBTRA 

LEHRAOAGA 

LHAKSA& 

lUNDI PHANACRA 

HADLAUDA 

MANGLOBE 

KANSURPUB 

HBaBCX 

HILAK 

MOBADABAD 

VOWANAHANDIO/A 

MUNDiLANA 

MUBADNAGAR 

VCBBAN 

MTOTA FABAD 

MUTTRA 

VCZAFFABNAGAR 

NAJIBABAD 

NAOABIA SADAT 

NAOINA 

NABRA 

NANAVTA 

NABBLA 

NABWANA 

PALWAL 

PANIFAT 

PAT ULA 

PELKHirWA 

BAIWAXA 

BAJA-KABAHASPCB 

RAJGHAT^NABOBA 

BAJPCBA 

RAMAN 

RAMNAOAB 

BAMPCR 

RAMPCR MANBYA 

RAN 

RAMPUBA PHCL 
RAYA 
REWABl 
ROHANA KALAN 
ROHTAK 
BOOEXKB 


JAOADHRI 

JAKHAL 

JALSSAR BOAD 

JAWALAPCR 

JIND CTTY 

JULANA 

KALANWAXJ 

KAVTH 

KANDRLA 

KACBARA 

KHATAHU 

KHKKRA 

RRURJA 


8AF1DON 
SAHARAKPUR 
BAMPLA 
8ANGBHR 
BABNI 
BCNAX 
BAMALKKA 
BAHBHAL SATIU 
SARAI 
8AII8AWA 
83K>HARA 
BHCKOHABAD 
8HAHABAP 
XANDA 
8BAUU 
SIRSA 
BOl^PAT 
SIHBHAOIl 
TAPA 
TAPBI 
TARAWARC 
THANA BBAWAN 
THANESAR 
TVNDLA 
TOHANA 
VOHANA 
UKIANA 


CiAWMI»OIIE AUEA^^ 


ACKALGANJ 

ACHKALDA 

AGSA nJ 

AHOCAirPim 

AHRACIUROAD 

AKMAKPCR 

AUGAjnr 


ALLAHABAD 

AMBTRl 

AMOVSl 

AN7HI 

ANHPGANJ 

AO NLA 

ASiNPCT 

ATARRA 

ACRAKYA 


ACNRinAR 

AZAMOABH 

BABBNAN 

BACHBAWAN 

BADLAPUB 

BADSHAHPVR 

BAHIBJ 

BAHEAIGH 

BAHRAHGHAT 

SAIBWABA 

BAITALFCB 

BAK8BA 

BAT.AMAU 

BALLU 

BALRAMFUR 

BAHIANA 

BANBA8SA 

BANDA 

BAKGAB MAC 

BABA BANKI 

BARKILLT 

BABHAJ BAEAB 

BARHNI 

BARHALGANJ 

BA8AI 

BASHARATGANJ 

BABTl 

BKLLABXIN 
BMLTHABA ROAD 
BBKABBS CANTT. 
BXNAEBS CITT 
BBWAR 
BHADOHI 
BRABTHANA 
BHATPABRAN 
BHATNI 
BHITAUBA 
BH1T3 
BHONQAON 
BUACRA 
BILQRAH 
BILPCR 
BAINDKI ROAD 
BIBALPUR 
BIBWAN 
BODARWAR 
RBIDGHANGANJ 
BCPACN 
BURHWAL 
CAMPIBBGANJ 
GAFTAINOANJ 
GAVNPORB 
CHANDACU 
UANJHWAR 
GBANDWAK 
GHAVRICHIfRA 
CBBITAUNI 
CHKIBRAMAC 
mfTLNfT.A 
OBILH 
CHILWABIA 
OmXGAON 
OHIT-BABAGAON 
CBOWKGHAT 
CMCNAE 
OOLONELGANJ 
DARTABAD 
DARTAOGANJ 
DATU 
DHESMA 
DIBUPCB 
DILPAR NAGAR 
DOBHl 
DOHBIGHAT 
DULAHPUB 
XTAB 
ETA WAH 
FARXUXSABAD 
TATKSOABH 
FATKHPUR 
FTEABAD 
GAIDAR 
GASJDCNDWARA 
GAC B10A5 J 
OHAUPCR 
GHOSl 
GHUGHtl 
QO(LA OOKARAN 
NATH 
GQHPA 
GO. 


GURMUJUZGAN7 

HALPWANI 

HAJrPUKHiLS 

BARPGI 

KASGAON 

HARNAMOAVJ 

JURPALGART 

KUffAIWft 
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Cowaporo Area (Coatd.) 


^ABAHAOASl BOAD 

#AZHANU 

JAUlLPUB 

JTAKCOUIXK. 

JlSai«A]l7 

JA&WAIf SOJLD 

AABWAimiAOAS 

AAt^SPUB 

AKOKATfUPUB 

WWUAK 




r KAOSmtA GHAT 
^ JCAGSaWA 3U>AD 
EADIP0B 
KA1XOAK7 
RAUPI 

kamaxgabj 

KAMA^PTO 

KAKAVX 

KAKCHAU81 

ICARAM 

SLABJBffQl 

KAKWI 

KABOAKI 

KASHI 

KAtHGODAU 

KATHKVIYAH 

KATKA 

KAWAPUR 

KBOXIPHR 

KBBAKAT 

KHABA 

KHAOA 

EHAULABAD 

KHArmCA 

EHXTA 8ARAJ 

KHOBASAN ROAD 

KIGHHA 

KIMHDAPDR 

KOHRDAim 

KONRH ROAD 

KOPAGAHJ 

KDRCR 

KiraSAGHAI 

KVSICHI 

DAOHHlflPDR 

LAKHIHFUB KUBHJ 

LAKSHMIGAirj 

LALQARJ 

LAUTPUa 

LAR BOAB 

LUCKNOW 


HADHOGAM? 

XADBOBXNOH 

MAHUVDARAD 

HAHQBA 

KAHOLI 

UAHPITR 

MAIHPUJBl 

UAKKAKDPUE 

HAUHABAD 

BUDIPUR 

HALLAWAN 

HAHAUBI 

MAKDAH ROAD 

MAKKAPUR 

HAHPUR KAOARU 


VABLAEU 
KASKAKWA 
UAU AHU 
MAD HATH 
BHANJAK 
UAURAKIFUB 
UBJA ROAD 
HIBABPUR KATRA 
HX&EAPUR 
HXBRIKH TIBATH 
IIDOHAL BARAl 
MOTH 

UDHAMHADABAD 
OOBNA 
ttUHDBRWA 
HOSAnaKSARA 
NAOABIA SADAT 
NAiPAXaUKJ ROAD 
KAJTDGUNJ 
NANPARA 
KA0TANWA 
NAWABOUNJ 
GOHDA 
jnSSAEOR 
NOWGABH 
OBAI 
ORGHHA 
PAGHPBRWA 
PADRAUNA 
PARIAWAH 
PABTARGARH 
PATIALl-OK- 
OAerOBS 
PAYAGF0B 
PRPPBGANJ 
PHAFHVKD 
PHABEHDA 
PHAELTHA 
PHKPBNA 
PHULPUB 


PlF&AlfllH 

BISIA 

prraioa&PiiiL 

&DDALK 

PnJBHIT 

BUDAUL2 

PDKHBAYAK 

BUBA 

PTTisraH 

PUBANPUB 

flAAPAT 

SAVPAB GAKJ 

BAGAUL 

fiAJlPGB 

BAGHUBAJ SINGH 

SAHATWAB 

BAI BABKLl 

6ABAWAR TOWN 

BAJA-KA-BAUPUB 

BABJAKWA 

BAJA TAXAB 

SAIDPUB BHITR 

RAJAWARl 

SATYBDBAJA 

BAUKOLA 

8AKALD1HA 

BAH1-K1>SABA1 

SALIMFUB 

BlBAVLl 

5ANPILA 

BABBA 

SABAlHia 

BABUXABAD 

8ABPABNAGAR 

BBOn 

SABJU 

BICHHA BOAD 

SHAHGAKJ 


AHAHGABH 
ABAHJAHARPHR 
BHAMSHABAD 
aRBlCHUPDB 
8HIVPUB 
SHOHRATOABB 
SHBl KBISBKA 
KAGAB 
SlDBADia 
SIKAKDABPDR 
SIKABDRA RAO 
aiSOTAROHAT 
SI8WA BAZAB 
81TAPUB 
aOROJf 
SULTAKPUR 
SURAIMAKPUR 
SURIAWAB 
TAH81L DBOEU 


XABBEL PAiniPVR 

TAPA 

TAHKOai ROAD 

TAHAKPOB 

TAlfDA 

XAEAOR 

TAB30SAT 

TILHAB 

TUCia 

TOLftlPVB 

UJHAia 

UKAO 

UHCHAtTLlA 
USKA BAZAR 

waltxboarj 
TADTIirDlU KAGA 
YUBCPYCR 
ZAUABU 


BIRD & €OMPA]¥Y : 

LAHORE ■ - NEW DELHf - - CAWNPORE ! 

<> EVEREST" ASBESTOS CEMENT ROOFING PRODUCTS ^ 

and Accessories, “BIGSIX" Corrusatad Gfey Sheets, "TRAP- i 

PORO" Gray Sheets, Asbestos Wood, etc { 

•• CROWNIT " Asbestos Cement “ CORRUGATED " Sheets and i 

“ SUPER.THIRTEEN ” Sheets. 

ASBESTOS-CEMENT Soil and Rainwater goods 

SELLJJVC AGENTS FOR : 

ASBESTOS CEMENT LTD. i 

Jfead Office ^ Factory : Fioctory : 

MULUND, BOMBAY KYMORE, CoR. 

AU Products of Ashers Cement, Ltd,, made in India, are 
I mamfactured of C.MJ. Cement. i 


j 

KALABHAI KARSON & SONS 

ARCHITECTURAL DECORATORS I 

SaiHfhurst Roail» BOMBAY 4 . 

Telephone ’ 43037 


ARCHITECTURAL MODELLING. CARVING, 
SCULPTURE. LIGHTING FITTINGS 
AND FIBROUS PLASTERWORKS. 



TfilBnOVflNDflS SONS Ltd. 


I ft Mnist}, fiiiiiwvn. V . ;.LiLi:if>c i/'AitkiM f. 
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Colaco tfiiuA 


BOiTS.NUTS.BIVfiTS. 

.inr.KlIMBARWAOA 2i».UNE.I<MIMr,4. 


A LIMITED NUMBER 
OF T.C.J.” BOUND VOLUMES 
FOR THE YEAR 1945 
ARE AVAILABLE. 
PRICE Rs. 10 each net. 
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SHORT ADVERTISEMENTS- Rs. 20 PER PANEL PER INSERTION 


FOR ALL TYERS OF 

REINFORCED CONCRETE STRUCTURES 

CONSULT 

BRITANNIA BUILDING 


IRON CO., LTD. 

CAL. 

Stephen HottM. 4. Dalhousie Squarfii East, - CALCUTTA 


FOR. 



ADORN YOUR 
BUILDING WITH 

T. B. W. 

DOOR & WINDOW 
<» FITTINGS *> 


THAKUR1>WAR BRASS WORKS 
Prop: V, H, PILANKAK TiudcBldwar, Bomkiy 2* 


m « DECEwei 

In ■ trtwy- 

low or ba01ia^ ■ cowm 
li nipnIiBg tli*Tr door 

A ytnJow IlBiiy a WBiiriilt 

^ If am mem cucdany, 

^El%e nieij ox your lmiliiio| 

M 

Thtt % amred if yoo 
oor BRASS FtrmGS* 


SANITARY APPLIANCES 
FILTERS & ANTIMOS TANKS 


CONSULT 


THE BOMBAY BUILDING 
MATERIALS TRADING CO. 

7 3, MEOOWS STREET, BOMBAY 



FREELY AVAILABLE AGAIN 


Bowranitc Anti* 
Corrosive Paint 
tceeps yoiir iron 
and steel work 
safe from the 
ravsfos of rast 
and corrotioM* 


S^r Agents intifa 

PIANTIRS* STORES A AOENCY CO., LTD. 

n. CLIVt StlttT CAteUTT* 


IX'tnUWIIJ • Rlltil SflEET • IIHIR'4 
ikmt 'xfist' riitMii'CttcnraurDTHr 








NOT ONLY MAVC ALL PRE-WAR 
long distance trains 

NEEN RESTORED 

BUT 

ONE ADDITIONAL MAIL TRAIN 
HAS BEEN 
INTRODUCED 


MILLARS' 





it Rewleiign Loading Badket ‘ 
with I 

it Sbniootht Welded Joints (no 
sharp angles) giving 

dr Rapid, Clean Feed into the 
Mbdng Drum and 

dr No HoId»up of Aggregates. 

it New type Discharge Chute i 
providing \ 

it Almost Instantaneous Dis- j 

charge | 

★ Welded Frame greatly rediic- ' 
ii^ Weight. I 

it Ease of Manoeuvrability. | 

dr Lister or Ruston Diesel i 

it Btled wida Integral Clutch. | 

Vietiorta Homm, 

VuImU Rob^ ! 

BOMBAY 27. ' 


M I L L A B s' 


TIMBER 


TRADING Co., LTD 





DECCAN COLLEGE ROAD, POONA 

(Another vtew) 


The above road 

was constructed by the P.W.D., 

Bombay, and the 

entire work was completed in 


September 1945. 

Length 

. miles 

Width 

. 30 ft. 

Thickness 

, . . .. S* uniform 


The assistance of the Techmcal Staf of The Concrete Association of India, which is the Technical 
Organisation of the Cement Marketing Co. of Ma. Ltd., is available in developing the maximum a 

structural advantages of Concrete. 


Ptiausd by R. W. Peane at Thie Tism ai Isdia Pnai, Bombay, Ediiod by T. R> S Kynneniey, ORE.. MLC., AXjG.L, MimUCJS,. M.I.E. (fodia). and 

PnUttbed l»y AL. H, Eapneer, Bj 4. , B Coao , for The Cemaitt liibT&stiiig Co. of India. Ltd.. Bombay. 



















KILLICK, MIXOH & CO. 

(IMPORT « AOEMCY DIPT.) 


“SNOWCRETE” “COLORCRETE,” “SNOWCEM” CEMENTS 
ROAD MAKING & OTHER CONCRETE PRODUCTS MACHINERY 
WRITING. PRINTING & DUPLICATING PAPERS 
FIVE STAR BRAND INSULATION BOARDS 
SILICA & OTHER FIREBRICKS & FIRECLAY 
STEEL CASTINGS & BRIDGE BEARINGS 
PAPER SACKS & PACKING PAPERS 
PLYWOOD, CHAIR SEATS, TEABOXES, ETC. 
LUBRICATING OILS & GREASES 
“MASONITE” HARD BOARDS 
ARC WELDING ELECTRODES 
AIR CONDITIONING MACHINES 
CEMENT BAGS & HESSIANS 
CANVAS, TWINE 
& H O S E 


(It will be appreciated that some 
of the above are still in short supply.) 


CLEARING & FORWARDING 


HOME STREET, 


BOMBAY, 



WHICH MAKES THE BETTER INSULATION? 


Buildings insulated with half inch 
Five Star Brand insulation Boards 
are effectively protected against tropical 
heat or extreme cold. 


Five Star Brand insuiation Boards 

are used in every type of building from 
bungalow and flat to factory, cinema and 
military barracks. They are of special 
value in air-conditioned buildings or 
rooms and have acoustical properties. 


Agents for Western India : 


KiLLICK, NIXON & CO., BOMBAY 


Agents for Eastern /ndia 


BALMER LAWRIE & CO., LTD., CALCUTTA 
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TRENCHES lift. DEEP 
24 to 54 inches WIDE 

This versatile British made excavator is built at 
our Engineering works, Watford, Hertfordshire 

♦ SHOVEL^DITCHER ♦SKIMMER 
♦CRANE ♦DRAGLINE ♦BACKFILLER 

6 Attachments for the INSLET. 

THE RANGE OF BIAW-KNOX CONTRACTORS’ PLANT 
INCLUDES CONCRETE HIXERS CO NC RET E P U M P S 
CONCRETE SPREADERS & FINISHERS CENTRAL 
NIXi MG A BATCHING PLANTS PAVERS BLAWFORM 
STEEL SHUTTERING * ROADFORMS • TRUCKMIXERS 
STEEL STORAGEBINS FOR GRANULAR MATERIALS 
DEWATERING PLANTS SCRAPERS BULLDOZERS 
RIPPERS SHEEPSFOOT TAMPING ROLLERS TRACTOR 
CRANES POWER CONTROL UNITS ANGLEDOZEK5 

BLAVIOiaX LTD 

38 CHfton House : Euston Road : London 

CABLES BLA W N ox • LO N DON 
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GRAVEL SCREEOING 


RUBEftOlO ROOFING 


flUBEROlO COMPOUND 


flUBEROlD 

UNDERLAY 



THE RUBEROID 
BUIIiT*UP ROOF 


A Ruberoid Bmlf-up Roof consists of two or more layers of Ruberoid underlay, 
bedded together and surfaced with either Ruberoid Standard Roofing or Ruberoid 
Astos Asbestos Roofing It can be laid on either boarded or concrete roofs, 
whether flat, pitched or curved. It is a permanent roof which will withstand 
all weather conditions. 

A screeding of gravel can be applied to*1he surface v/here the roof is to be 
subjected to foot traffic, or where it is necessary for the deflection of the sun's rays. 

An attrachve alternative is provided by a finishing layer of Ruberoid Slate Sur- 
faced Roofing in white, red, green or blue. The colours are particularly soft 
and pleasant, being formed of natural crushed slate apphed to the surface 
during manufacture. 


Jt 



Appointed agfenls in the principal centres undertake the firing of Ruberoid Built-Up 
Roo& on aU types of buildmgs. Estimates wtU be sent on receipt of particulars. 

RUBEROIB R00FIII6 

MANUFACTURED BT THE RUBEROXD CO. LTD., LONDON. 

MADRAS; Parry & Co. Ltd., P.O. Box 12 CALCUTTA; Plummer fizos. & Co., P.O. Bos 2176 
COLOMBO: Hunter & COs, P.O. Box 214 BOMBAY; Plummer Bros. & Co., P.O. Box 416 


ARCHITECTS AND ENGINEERS ARE INVITED TO WRITE FOR A COPY OF THIS RUBEROID 
PUBUCA-nON No, 326 ENTITLED "STANDARD SPECIFICA'nONS FOR RUBEROID ROOFS,* 
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Journeys of ike Riture 

f To-day thousands of pe^>la traverse this 

I vast land by rail» whether it be for private 

or business reasons. 

\\ With growing national consdousneas, the 

\} desire to see and know their own great 
country will impel many mors to travel* 
X Where thousands travel to-day» tens of thou- 
n will travel to-tnorrow* 

- \i bn this essential service as in many other 

- \ fields of industry and commerce, steel->4ha 

J metal of strength— plays a conspicuous and 

% vital part. 



MITA STiEL. 


InuKt by Tb« T»U lion A Sl«*l Co., LiA. H«ud Solos otSeo ; I02A, Clivo fltioot, ColoutU. 
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BENFORD 

CONCRETE MIXER 

Automatic gauging and continuous dis<^ 
charge. Also available in two large sizes 
Type Di3» hourly output 12/13 cu« yds.^ 
Type B15t hourly output 23/25 cu* yds. 
Other Benford produces Include 
7/5 and 10/7 open dVum batch type mixers 
with and without power loader* 

PEGSON 

ROAD AND QUARRY PLANT 

THE PEGSON RANGE OF 
MANUfACTURES INCLUDEx 
l« Pegson Simple Motion Breaker 

2. Tar-macadam Plants 

3. Pegson Light Type Breaker 

4. Pegson Gyratory Crusher 

5* Pegson Plain Bearing & Roller Bearing 
Granulators, etc. etc. 


for ftinhtr pertfcuUrs write to: 



BrancHtsf Cefmbetere d New Deikin 1 
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STOCKS ARE NOW ON THE WAY TO INDIA OF: 

WATTS’ No. 4 

STANDARD VERNIER TACHEOMETERS 

The WATTS’ No. 4 Tacheometor is known throughout the world as a general 
purpose ” iiHtrumeni of the highest class and is the most popular instrument 
of all. tt is a Standard Vernier Instrument of proved worth, and can 
therefore safely be relied upon. 

SPECIFICATION 

CUtCLES-^Horizontai Grde, 4.75-1n. d'am., and vertte'e circle, 4-iii. diam., 
hoth reading by verniers to XO-secs. with new type achrom^atre long focus readers* 

TEUESCOPE-^nternal focusing, O.Q. aperture IJIxS magnification, glass 
stadia diaphragm, and spare diaphragm. 

LEVELLING BAS&— Three screw of latest design with centering motion of 
8,7S in. above the foot screws., 

TRIPOP^-Standard. 

CASE^Poliihcd Nabogany, with accessories, 

AGENTS IN INDIA 

ASSOCIATED INSTRUMENT MANUFAQURERS (INDIA) LTD. 

B-5, CLIVE BUILDINGS, CALCUTTA. Telegrams ; AIMIL 

Stockists: LAWRENCE & MAYO (INDIA) LTD. - 
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“Silver Streaks” 



'Wlkh all of its basic prewar quality plus many notable 
improvemenU, the Pontiac for 1946 offers aew exterior improved mst* 

resistant bodies, new instntment panel, heavimr chrome ffnisb, improved clatch, 
improved cooling and a host of other refinements that add lustre to a fine 

j- 

old name<^ For farther particulars, contact your nearest Fonttae dealer* 


Hctail I’prirp ‘at BomlMiy, 
[Madrac!, \ Cakulta _ and 
Karaclu , ('exrluidva of 
[^sflles tax or ' other tax 
when dne ) 1C,0S0 
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[;IMETRO MOTORS, 

VESTEBN INDIAN STATES MOTORS, 
E. I^IQOEIRA, 

DHANNA BAM HEERALAL & SON, 


- Hu^es Road, Bombay. 

- « Jodhpur. 

- Campal, Nova- Goa. 
Mayo Hospital Road, Nagpur. 


GENERAL MOTORS INDIA LIMITED 


BOMBAY 
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FfELDfMli 

HYDRAULIC PRESSES 




CONCRETE 
PAYING SUBS, 
KERBS. 
ARTIFICIAL 
STORE. 

TILES S BRICKS. 
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A FIELDING PRESS, PRODUCING KERBS 

W« sii^ljr a complete range of Presses, capacities, tjrpes and sizes as required, with 
patent vacoam lift, pumps, accumulators, concrete mixers and trollejrs. 
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MEAN TO YOU IN PROFIT & LOSS? 


Every railway loco and carriage 
Superintendent knows that the cost 
of maintenance represents the diffe- 
rence between profit and loss. 

When it comes to maintenance of 
roofs of railway shops, carriages, 
signal cabins, signal towers, water 
tanks, piers, lighters, godowns, etc., 
you will need Everseal Liquid. 

Everseal Liquid seals all seams, laps, 


joints, and nail holes, renders roof 
surfaces absolutely watertight and 
protects them against rust and decay 
for many years. 

Everseal Liquid thus keeps down 
maintenance costs. In fact, it is the 
most economical and satisfactory 
method of waterproofing and pro- 
tecting for long periods roofs of sta- 
tionary structures and moving stock. 


PROPERTIES OF THIS REMARKABLE ROOFING COMPOUND 

Resists sun and rain, locomotive smoke, acids, alkalies and gases. 
Made of asphalt and asbestos fibre; elastic — expanding and con- 
tracting with surface covered. 

Not ejected by temperature changes. Never deteriorates. 

One application protects for many years. 


THREE OF THE MANY USES OF EVERSEAL 



No painting required. 
Coating of entire roof with 

Everseal Liquid is all that 

is needed. 


Coating with Everteal 
Liquid stops leaks, protects 
roof and celling, assures 
comfort to passengers'. 


Everseal Plastic (water- 
proofing cement) insulates 
car roof, sides, ends and 
floor against weather and 
corrosion. 


^erseal 


ROOFING COMPOSITION FOR 

SAFETY 
ECONOMY 
& LONG LIFE 


SNAUBHOn^E e SBIt 

SHALE BUILDING, FORT. BOMBAT. 
T*l«tranM: ROTATOR " *FheM: aOKTJJ. 


WRITE FOR FREE 
SAMPLE, LITERA- 
TURE AND PRICES 
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Let s Solve 

Your Construction Problems 


For YoU’ 


Designs and Estimates sent on request. 
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CALCUTTA NATIONAL BANK LTD. BUILDING 
AT PATNA, fiecenttx constructed by us. 




Job is too t^g for our efficient execution 
job is too small for our careful consideration 


British India Construction Co. 


4, Clive Ghat Street, 


CALCUTTA 
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H'R’MARSDEN 
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$OHO ENG’G WORKS LEEDS EMGLAND 
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Mobile Ter Masadam Flam. 
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THE BENGAL BELTING WORKS LTD. 

MG AGENTS: K ROY & CO. LTD. 
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REINFORCEMENFCONCRETE 



The yield poinl of drawn^ wire from which B R C Fabric is 
constructed is more than twice that of roDed steel rods* 

A sheet of B R C Fabric is a single physically connected unit made of 
the best steel available for concrete reinforcement* 

It is equivalent to, on the average, not less than thirty separate rolled 
steel rods. The labojr of handling it, is less than l/lOth the labour 
of handling rods and the sup^irv^iJon required for correct placing 
IS only a fraction of the supervision required for separate rods. 


J VAILABLE FROM STOCK 

HEATLY & GRESHAM 

LIMITB0 mmmmmKmmmammmmmmmmm 

( INCORPORATED IN ENOLANO 

CALCUTTA . BOMBAY MADRAS . LAHORE 
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and aS those accepted will be paid for. AH suck contribuhons and photo- 
graphs must be accompanied by a slompecf addressed envolopet ntherwise their 
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None of the views, expressed in this Journal, should be considered as 
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Marketing Co. of India, Ltd. 
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WANTED MORE ROADS 

( We reproduce herewith en interesting Editorial 
comment from the Bombay Chronicle on 
the importance of more and better roads.) 

H as India become sufficiently road-conscious ? This 
is the question often debated by our civd engineers 
whose number has happily grown and whose activities 
now receive better appreciation The rail-road competition, 
the desire of almost every Provincial Government at present 
to solve the problem of utilising motor traffic to the best 
national advantage and the keen public feeling that Inter- 
provincial traffic must increase, are factors which continue 
to give the transport problems of this country an importance 
in the public mind which they failed to secure a few years 
ago. 

We welcome, therefore, Mr. Kynnersley^s public protest 
that amidst the number of State-sponsored plans for re- 
building and reconstruction, the programme envisaged for 
the road plan by our Chief Engineers only means that ** the 
increase proposed over the next fifteen years is just one mile 
of road— Tor an area of eighteen square miles It is true and 
It is equally regrettable that the road plan should, in view 
of the large size of this country and the urgency of developing 
adequate means of communication in the countryside, 
ultimately spell so little of progress. As President of the 
Indian Roads and Transport Development Association. 
Mr. Kynnersley in a speech (published elsewhere In this 
issue), at its annual meeting on October 31 pertinently 
pointed out that as against the existing road mileage of 
300,000. we required a total road mileage of 700,000 even 
If our villages, some 700.000 in number are to have 
on an average no more than one mile of road each to contact 
with neighbouring villages, markets and railway stations 
It is. indeed, a happy and pleasing sign of the times that from 
almost every municipal and local board authority in every 
province in India under Congress Government, a request is 
made when ministers are on tour, that funds should be spared 
for them to be spent on road-buildmg and road-improvement 
purposes. It Is not every Provincial Government, however, 
which can meet their requests satisfactorily unless it has the 
courage to discover a new taxable source of revenue, call it 
a road cess to be pooled into a separate Road Development 
Fund and take care, not to appropriate it afterwards for some 
other urgent nation-building purpose. 

We have to notice with regret that provision of adequate 
and permanently useful roads in the districts is not yet 
regarded by many as an essential item In the natton-building 
programme. We are suffering from the bureaucratic 
sins of the past The public has been accustomed to believe 
that a countryside Is ready tc be developed for trade and 
industry when a railroad js built through it. It did not 
obtrude ftseff easily on public notice that our trunk railways 
were designed not so much to help litter-provincial trade 
as to assist the exporters of India’s raw materials. It took 


a long time before feeder railways were built to tap the rural 
districts. As the situation stands at present, these feeder 
railways are far too few to develop internal trade. Koad- 
making, had it been undertaken a generation ago, extensively 
and with a co-ordinated plan in our country, would have 
to-day, with the advent of the motor lorry, saved many 
a rural part from famine, as food can be easily reached to 
famishing areas if only good, motorable roads exist in them. 
Rural areas, judiciously provided with roads, would have 
developed market towns and enabled the peasantry to sell 
their produce quickly. We would suggest this Is a problem 
which the Interim Government assisted by the more enter- 
prising provincial governments should take up In hand as one 
of primary Importance and refer it after short and quick 
deliberation to a body of expert engineers for execution 
withm a specified period of years. Enough spade work 
regarding a study of it and Its ultimate effect on the creation 
of wealth and happiness has been done. There is absolutely 
no necessity of further committees or palavers between the 
Central and Provincial authorities What is required is 
concerted action and quick execution. 


* ♦ ♦ * 

CONCRETE ROAD, NOTTINGHAM, 
ENGLAND. 

Important Experiment at Oxton 

Faced with the urgent need of the rapid development of 
Britain’s road system, the Ministry of Transport is 
co-operating with the Notts County Council m establishing 
an experimental concrete road on the Oxton by-pass, five 
miles out of Nottingham. 

Work Is at present in progress on that part of the by-pass 
between Oxton village and the mam Nottingham -Otlerton 
road, on which operations had been suspended owing to the 
war. 

Special compacting machinery is being used on a 1,300 
yards stretch of road, and concrete slabs of varying thickness 
and types are brought into operation. 

The County Council is carrying out the work, but the 
Ministry have a watching brief and the representatives of the 
research laboratory are taking tests and accumulating data. 

The work is being carried out by direct labour, and 30 
men are engaged on the scheme The concreting stage was 
reached last week, and the new road will be completed in 
about three months. 

The Ministry have indicated that a 75 per cent, grant will 
be Issued in respea of the portion of the cost, representing 
normal type of construction, and that they will bear the whole 
additional cost due to experimental work. — ( Nott/ngham 
Guardian). 
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1 he joUotnrtg the Pre^niei^iUai address 
of Mr L. A freak at the 'i^lh CouTtCil 
Meetiv^ of The Ivdian Road^ Coi%gress 
held at Kmnchi on Wednesday, ike i6th 
of October ig|t> 

I 'l IS mv piiMlegc today to wdoorae 
Your Excellency on behalf of The 
Iiwlian Roads Congress and to express 
our wamtest thanks Jor the honour you 
hate done ns in coming here in the midst 
of vopr liea^v diitjcs and great respon- 
sibilities, to open this 27th Council Meet- 
ing e greatly prue this recognition of 
the Indian Roads Congiess and I assure 
Your IXceliertcv that your presence is 
a vert' real encouragement to ali of us 
The lemiirk m your speech of the 23tli 
Mav to the Smd lirancU of the Indian 
Roatls and Trans|xvt Development Asso- 
ciation " It IS nou recognised — though 
pel haps not as mdeh a> it should be — 
that giioil road" are absolutely essential 
tLi e\er\'’ form of development” shows 
your keen interest in roads and your 
appreciation of the part roads play and 
will coinmiie to play m the ile\ elopment 
ot the country 

Transport Communications 

We live in epoch making times when 
we have every enrouragenient to make 
use of \ ision, to look ahead, to live rather 
tlian to exist, to plan toi the future rather 
ihari for the present Fiwn all sidoi? — 
If E the Viceroy, Voiirseit Sii, the 
refK>Tts of vanoiis Committees and the 
it'chnital experts comes the recognition 
ol the need lor more and better roads 
The ann is the transport of goods and 
passenger" good** from source to market, 
soiiice to fabrication centre, factory to 
market and so on , passengers between 
homes and biismes*, or on pleasure The 
otijects are — 

to improve tondition of rural life, 
{L) to assist agriculture of higher stan- 
dards, 

(c) to assist development of mdustnes, 
and 

to ensure the rapid supply from 
rural areas to 

urban districts of such essentials as milk 
and fresh vegetables The means for 
these objects he in the roa<!s and in the 
vehicles that ply on the roads Our 
flesjre is to ensure that the facilities 
offered hy roads are always one step 
ahead oJ the requirements of the user 
This objective is summed up m the ex- 
pression ‘ Transjjoit Communications ” 
- a term suggested for inclusion m one 
of the s< hemes to which the Indian 
Roads (x>ngress ha" giv'en birth, namely 
a scheme toi to -ordination of all forms 
of transport 

Bullock Carts 

1 must, however, admit that the bullock 
cart ]s not included in this co-ordination 
scheme >)iit that does not mean that it 
has been over-looked In its Bullock 
cart Sub-committee the Indian Roads 
Congress lias a live l>ody of Members who 
continue to devote much of their Kpare 
time to the study of ways and means of 
improving the cart to the of the 


Tiighway authonty, the cartman and not 
the least, the bullocks. 

Bhore Committee Report 

We realise the need to apply our 
endeavours as much to the village and 
minor rcarls as to those roads less 
pvaroclual in importance In this connec- 
tion I may be permitted to quote from 
the recently " published report of the 
Health Survey and Development Com- 
mittee This, known more widely as the 
Bhore Cx>mmittee Report, states . 

" We must emphasise the vital impor- 
tance of dev'eTopmg village communica- 
tions in order to enable the health orga- 
mration to offer efficient service to the 
people. Without such development our 
whole plan for the rural area may either 
be paralysed or lose the greater part of its 
efEectiveifiess Further the economic 
welfare of the v^dlage population largely 
depends 011 the development of rural 
communications and we stress the 
need for giving high priority to such 
development 

Soil Stabilised Roads 

Thinking of village roads our minds 
turn to soil and thence to that verj^ im- 
portant subject of research and expen- 
mentation, namely, soil mechanics For 
some years now the Indian Road" Cong- 
ress through its w illing helpers has taken 
an activ'e interest in tins v^ital science 
realising lull well its importance in pro- 
ducing bettei rural roads at low cost. 
The enthusiasm of these helpers has 
reacted on the Gov ernment of India who 
are now giving financial assistance in 
furthenng this research and in prov'iding 
tlie training m this subject to chosen 
represeiitativ es ot all Provinces Already 
Over 30 miles of soil stabilised roads hav’e 
been constructed and the cost of their 
maintenance and their life are now being 
closely observed under traffic during ail 
seasons of the year 

Practical Training Abroad 

Training in research, application, 
modem methods of design arul coiLstruc- 
tion, administration and the use of 
mechanical equipment is most essential 
Again as a result of the recommendation 
made by the Indian Koads Congress, 
this year saw the departure to the United 
Kingdom and thence to the United States 
of America of the first (^v^ernment 
sponsored deputation of Indian Road 
i^gineers The partj of 24 is now in 
Amenca which they expect to leave m 
November/ We sdiall await the return 
of our delegates with great interest 
Plans for scmding another deputation 
abroad m 1^47 are being considered 
b\ the Transport Department of the 
Government of India 

Road Rollorv 

The Members of this Roads Congress 
have pressed demands for road rollers 
with the result that the Govemraent 
of Inrba has sponsored the purchase on 
behalf of the Provinces and States of 
2,267 rollers towards their actual and 
anticipated demands Of this total 1,548 

m 


are to be manufactured m India wholly 
or m part, U is hoped and expected that 
the setting up of roller manufacture 
1x1 this country will result in India be- 
coming fully ^If supporting in meeting 
future demands for new rollers and spare 
parts 

Road Lands Bjiquiry Committee 

We welcouie too the publication of 
the report of the Road L^nds Enqmry 
Committee — another of the organizations 
set up for enqunv pur]X)ses on suggestions 
emanating initially from the Indian Roads 
t‘ongres8 

Ex->s«rvic«men 

One of the problems we hav^e con- 
tinually m mind and which we discussed 
at the last Council Meeting is to provide 
emplo5rment for such ex-servicemen 
who desire to work on road and other 
public works. Our considerations have 
taken many forms and experiment are 
continuing in a number of different lines 
Co-operati\'e workshops hav^e been started 
\n Madras Madras, the Punjab and 
probably other Provinces are trying out 
Co-operative Construction l^nits Tlie 
U P Government is experimenting with 
a Group Employment Scheme while 
Bengal, 1 understand, has formed one 
or perhapi$ two battalions of organised 
labour under their P.W D 

Our chief concerns have been to ensure 
a lair vrage and freedom front exploita- 
tion Fair wages should of course be 
in mi mum wages tliai still leave scope 
whereby hard and eflicient workers may 
earn higher wages on task or piece work 

Labour Magna Charta 

The Central PW.D have introduced 
a fair wage clause into their agreements 
and this has been circulated to all Pro- 
vinces for their consideration and possible 
application Further consideration has 
shown that protection is needefl for 
all types of labour — not only for Ex- 
servicemen and not only for Government 
employees The Government of India 
have subsequently drafted the Minimum 
Wage Bib which is still under considera- 
tion It may be called “ an overdue 
Magna Charta for Indian labour As 
this bill may liecome applicable to 
labour throughout British India employed 
b^' Gov^ernment and by pnv'ate concerns, 
firms and companies, etc , for certain 
types of employment, it has a far wider 
scope than the Fair Wage clause suggested 
for inclusion m Ciovemment Contract 
agreements 

Irrespective of what form of protection 
is finally accepted for labour, we Road 
Engineers wish to devote the gr^test 
share of our time to engineering aAd for 
this reason I suggest that some Labour 
Tribunal Organization be immediately 
set up for watchmg the interests and 
welfare of labour and for dealing with any 
disputes which may arise Labour dis- 
putes should not be an added burden on 
the shoulders of the engineers 

Aivieri«ati Experts 

Since this Couocil last met India has 
had the privilege of a visit by Two 



Ei«T«ni1»er 


Aauficaoi: JSngmeeirs of emm^ice and 
wrid repute. I refer to Major-General 
Fleming, Admuusl^atQr, Federal Works 
Agency and Mr Thomas H MacDonald, 
CoxxumssiQiijer, Public Roads Admuustra- 
tion, USA. Many of us assembled here 
had the pleasure of meeting them and 
getting their first hand opinions and 
advice. The publication of thenr report 
will be awaited with the keenest interest 
by us aU but I may be for^ven if in the 
remarks that follow I maJce mention of 
what, from their speeches and conversa- 
tions I understand to be their (xmsidered 
views on certain road matters with which 
we m India are essentially concerned. 

Road Construction Techntf|ue 

It 13 gratifying that the American 
Experts had no serious technical criticism 
to make on our present road practice 
and design , on the contrary, they record- 
ed that there was much to praise 

They, however, pointed out the need 
fOT a far greater interest in the " Geome- 
tric” design of Highways or what we 
generally term " layout *’ In particular 
they advised that much will be saved 
if our roads are planned now with a 
suitable geometric design which includes 
location, alignments, curves, supereleva- 
tion, transition curves, intersections, 
sight distances (vertical and horizontal) 
and width of right of way Strength of 
construction can be upgraded as traffic 
increases whereas the improvement of 
the geometric design is often impossible 
without relocation,' because of the high 
cost of acquiring adjacent property. 

Road-ftall Competition 

May I now refer to the vexed question 
of road -rail competition. For a long time 
past, we have felt our road expansion 
programme being throttled by the influ- 
ence of railway mterests. We feel that 
there is ample need for both roads and 
railways and so road construction does 
not need to be held up to ensure the 
finances of the railways So far we have 
not always succeeded in getting the 
Government of India to share this view 
but we hope that the dawn is breaking on 
this impasse. In bnef, instead of road- 
rail competition I suggest there is, by 
co-ordination, a place for both roads and 
railways. Permit me to quote an excerpt 
from the speech delivered by Mr D’AIton 
C. Coleman, Chairman of the Canadian 
Pacific Railway Coy, on May the ist, 
1946, at the Annual general meeting of 
the shareholders — 

” The railways do not covet a monopoly ; 
they recognise that buses and trucks 
and steamships and airplanes have a 
right to the traffic which they can 
handle economically and efficiently 
. . , . The need is therefore evident 
for equitable regulation and for the 
re-esiabhshment of genuinely compeH- 
ftve condiHons so that each factor in 
the transportation picture may operate 
on the hosts of sound economic 
pnnctpUs. In no other way can the 
he supplied with adequate 
transporiahon at mtntmutn cost to 
the pttblic,*^ 

A particular note may be taken of the 
object menticMied, namely, adequate 
tmasportation at mimmnm cost and we 
might well add mimmum risk of damage 


and in the ea^ of passoigers maximum 
comfort and convenience 

The American experts told us how 
impressed they were and are by the 
importance ascribed to statistics in 
U S.A. The daily average number of 
motor v^des makmg the transcontinen- 
tal run on the excellent Highways 
stretching from tlie Atlantic to the 
Pacific amounts to less than. 400, a 
negligible figure when compared with 
33 million, the gross number of registered 
vehicles at the tune the count was 
made This clearly demonstrates that 
commercial transport operates within 
a relatively short radius. For instance 
fully 85 % of such transport m the 
United States moves withm a radius ot 
20 miles and so, particularly in the 
movement of goc^s, relieves railways 
of expensive short hauls which are 
often done at a loss. The railways still 
continue to predominate in long distance 
haulage. In America railways are 
abandcming their short branch lines— 
which even before the advent of good 
highways were operated at a loss — and 
at the same time are investing their 
funds m buses and lomes to move 
passengers and freight short distances 
and at a profit. The Amencan experts 
noted an apprehension tliat the develop- 
ment of a comprehensive lu^way system 
in India will rum the railways which 
are a source of considerable revenue to 
the Centre. They believe these fears 
to be unfounded basing their opinion 
on the expenence in U S A as ascertained 
from carefully compiled statistics. 

I have given the view points of a large 
railway administration and of these 
Amencan experts who have been dealing 
with roads m U.SA. on a grand scale. 
I think, therefore, we can accept such 
views and continue to press on Govern- 
ment to adopt a sympathetic attitude 
towards the goal of obtainmg the best 
form of transport for India — by road 
transport where that is more suitable 
and by railway transport where that is 
more economical or oonvement. 

Economic Planning and Rasearch 

I have already referred to the question 
of research I should like now with your 
permission to amplify my remarks by 
referring to the more comprehensive 
subject of economic planning and re- 
search. Here again India can benefit 
greatly from the recogmtion that has 
been accorded to this vital matter m 
the Umted States. I cannot do better 
than to quote the remarks of our expert 
American visitors * 

Perhaps the most important single 
element of economic value that has 
been introduced into the highway 
admimstrative practice in recent years 
in the United States is the provision 
for planning. A small percentage, 
namely li per cent, of the total Federal 
and State 0 >-operative funds for highway 
construction and improvements is 
dedicated to planmng This fund may 
be used for no other purpose than econo- 
mic planning, research and overall study 
of projects to be undertaken in future 
yeara. It is now more than 10 years 
sjnce this fund was first dedicated to the 
purpose of planning and in every state 
there have been, and there are oontmumg, 


surveys of the economic facts which 
contribute to the formation of a sound 
improvement plan. On the basis ot the 
accumulated information painstakingly 
acquired through years by these planning 
operations, perhaps more detailed infor- 
mation exists upon public roads, their 
current physical status, and their future 
needs, than exists for any other public 
undertaking. 

This information, now carefully 
analysed and summarised m usable 
form, IS constantly used by the State and 
Federal Highway admimstrative officials 
and becomes the supporting evidence 
upon which legislative bodies, both 
State and Federal, determine their 
policies and the annual amount of funds 
to be made available. This approach 
to a deteniunation of a sound public 
policy for public highways has shown the 
fallacy of short term programme and 
the importance of an expenditure pro- 
gramme extending over a senes of years 
to make possible economy and efficiency. ' ' 

The consequence of the r}% provision 
from road fundb has been tliat the 
American Federal Government and each 
State in the USA, have set up oigani- 
zations to handle economic pi annmg 
and research and, thanks to assured 
finances, contmued employment has 
enabled efficient staffs to be recruited 
The knowledge gained has been invaluable 
and has put ro^ piarLiiitig questions out 
of the sphere of politics and personal 
opmions Irrefutable facts can be 
presented to the Federal or State 
Government. 

The American experts from dtacussions 
with scientists and engineers in India 
formed the opinion that because of undue 
restnctions on every expenditure the 
latter are experiencing considerable 
difficulty m bemg able wisely to spend the 
money which is allotted to them. The 
experts advise that considerable amount 
of latitude m the expenditure of funds on 
research and planning should be allowed 
to the scientists and engmeers, as no one 
can predict the exact directions m which 
the research w'lll go and incidental 
expenses therefore cannot be accurately 
predicted 

We have not been entirely starved for 
funds for research and experimental works 
as small sums are niade available ior this 
purpose from the reserve m the Central 
Ro^ Fund and this year the Centre has 
a specific budget provision under the head 
” Capital Outlay on Development - 
Communications ”, from which approved 
schemes of this nature are being financed. 
But we are only just awakening to the 
need ior economic planning. Funds 
for employing staff to collect statistics, 
etc , towards economic planning of our 
roads have still to be arranged by the 
Provinces while the Government of 
India has only recently recruited staff 
for this purpose. 

Afsured FinancM 

Mr Vesugar in the Lucknow Council 
Meeting very correctly pointed out that 
for Pos> t-W ar Ro^ Development 
" financing our plans is the last hurdle”. 

The American experts have expressed 
the opinion that a really adequate system 
of highways will never be possible of 
attainment under the system of financing 
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^Minwtp 

Mr. d. k. kapadia 

It is with great regret thct we record the death on 30rt September of 
Mr. D. K. Kapadia, a Senior Assistant of The Cement Marketing Co, of 
India, Ud,^ due to kearujathire at the age of 57. 

After graduating from the Eiphimtone College^ Bombay^ he joined The 
Cement Sales Department of Messrs, KUlick Nixon <£ Co. in 1923 and was 
transferred to the Cement Marketing Co. of India^ Ltd. on Us formation in 
1930 where he gradually rose to the position cj a Senior Assistant in charge of 
sales in Western India, 

Dolly** as he >*’«y known among the cricket-loving public, took a lead- 
ing part in this game for over a quarter of a century, and only a few days 
before his death he was nomimted to the all-India Selection Committee of the 
Board of Control for Cricket, 

By his death Bombay has lost a very popular cricketing personality and 
The Cement Marketing Co. an able and popular officer. 


and administration that has prevailed 
in India in the past. In* America the 
Congress, m 1944. enacted a law authoris- 
ing a 3 bilbon dollar post-war programme 
over a 4*year period for the construction, 
improvement and replacement of high- 
ways. This law embodied the most 
comprehensive h^hway programme which 
has ever been produced m America. 

We are convmoed that a smular law 
providing annual non-lapsing funds for 
hi^ways ivould prove most beneficial 
to India. Kvery agncultnnst jknows that 
a good €r<^ cannot be achieved without 
adequate and regular waterings. 
Snnilarly, we road engineers cannot 
provide the roads this country needs unless 
we can be assured oi adequate and regular 
budget provision conung forward year 
by 3rear. It seems fundamental that 
(^vemment should hypothecate certain 
taxes solely for financing roads and the 
obvious funds, for such dedication to 
road finances, are import duties on motor 
vehicles and spare parts, petrol tax, sale 
tax on petrol and motor vehicle taxes. 
1 have idready mentioned tlie Road Fund 
financed by an extra tax on petrol as an 
existing example of a tax h3rpothecated 
solely for fin^cmg road s<^emes. 

Unfortuiiately petrol is still very much 
controlled m this country thus throttling 
motor transport development and petrol 
tax receipts. Hence tiie money which 
should be available for financing roads is 
at present being throttled but it is hoped 
petrol control wiU soon be unnecessary. 
In. U.S.A. the Federal Government is 
committed to grant the States under 
it a very large amount durmg the next 
few years for road construction and in 
order to finance road construction pro- 
gramme the trend is towards increasing 
the tax on petrol. Already 24 States 
have increased their petrol taxes and it 
is expected that by next year 45 States 
will have taken such action. India, 
its Provinces and States can do what 
America and its States have done. If 
the existing petrol tax is msufi&cient 
to finance onr road construction pro- 
grammes then the question of increasing 
the tax might well be considered. Other 


sources of finance for our road programmes 
should also be explored as assured finances 
are a sina que non for well schemed road 
development m this country 

The present system in India whereby 
funds have to be spent by the end of 
March or otherwise lapse is both wasteful 
and counter to proper development 
Comparison between the operation of the 
Central Road Fund and that of the 
ordinary Provincial budgets demon- 
strates the difference in effect and control. 

Congress on Road Development 

In spite of these financial difficulties 
but th^ks to the initiative created by 
the Nagpur Report we have c«i the whole 
made satisfactory progress in our road 
development planning and construction 
We now possess the Centre's approval to 
monetary limits for jProvincial road im- 
provement programmes for execution up 
to March 1952. The five year programme 
for Central liability on National High- 
ways IS tentatively at the figure of Rs 30 
crores for works of development, Rs 
crores for maintenance and a further 
sum for financmg research and the 
setting up of research org^iuations, etc. 
In the Provinces the approved pro- 
grammes of road development total 
above Rs 150 crores towards which 
amount the C^tre is expected to contri- 
bute liberally. The amounts earmarked 
for expenditure on the development of 
roads average about 20% of the total 
amount of the development programmes 
throughout the country. Tlus is not 
unsatisfactory but for the uncertainty 
in regard to regular finances. The tacit 
acceptance of a paper programme can 
only be translate into actual road 
development if the finances are assured. 

Propaganda 

Many years ago Mr. MacDonald to 
whom I have previously referred 
mentioned that we pay for the roads 
whether we have them or not but we pay 
more for them if we do not have them. 
In 1944 at the Bombay Council Meetmg 
Mr. Vesugar referred to the practice to 
date to pay for road improvement and 


construction out of current revenue as a 

pay as you go '* policy I am afraid 
that in the years immediately precedmg 
the war many of the road tax payers 
were of the opmion that the amount 
spent on roads was less than the income 
from import duties on motor vehicles, 
petrol tax, sale tax. on petrol, motor 
vehicles tax, etc., and so the position might 
even be termed " pay as you do not go." 

As the future Government in India 
at the moment is in the progress of being 
moulded we might temiiorarily ease up 
on our efforts urging assured finances 
but m the meantime X would venture 
to suggest that we start propaganda 
With the view to get the road using 
public to fight OUT case for us on the lines 
that the public, who pay taxation 
towards the roads in the form of import 
duties and taiees already mentioned 
should demand the roads for which 
they have paid such import duties and 
taxes. Once we can succeed by propa- 
ganda or any other means in getting the 
public to act for us m this way than the 
liegislators, whoever they may be, must 
listen to that public demand for the 
assured financing of the roads that India 
needs. A bmall sub-committee of this 
Congress has already been suggested to 
examme the available means of publicity, 
official and non-oificial, and the possi- 
bilities of increasing the education of the 
public in road matters. May I go 
further and suggest that m addition to the 
issues mentioned above, this sub- 
committee should by propaganda educate 
the road tax payers to demand value 
in the icam of adequate roads for the 
taxes they have paid. Up to date some 
legislators and administrators in India 
have stated that it is contrary to the 
cannon of financial propriety to 
hypothecate certain taxes for any special 
purpose though there is at least one 
existing example already mentioned. If 
the road tax payers are once educated by 
propaganda they should be able to exert 
such pressure that road, motor vehicle and 
petrol taxes will be solely hypothecated 
to road finances and thus the regulardeve- 
lopment of roads in India will & assured. 





INTEGRAL WATERPROOFING OF CONCRETE 

STRUCTURES 

By L. E. HUNFER, Assoc.N.lnst.CE., As90C.H.I.StnictJE* 


T here are three forms of integral 
Cement waterproof ers available, wr 
Pastes of various specific gravity and 
colour , poivders of different specific 
gravity and colour , and fluicfe of widely 
differing viscosity and specific gravity 
and colour 

The essential difference of these three 
types is that of mixing Usually, powders 
and pastes require considerably more effort 
to mix Usually pastes are very dense, and 
since they have to be worked by hand into 
the condition, of a thick cream, free from 
lumps befote adding the final amount of 
water, it is only possible to mix a very 
small proportion at a time. AIL lumps 
must be eliminated, otherwise trouble is 
certain Should there be a failure to mix 
the paste free from lumps, these havmg 
a dry core, cause considerable difificulty, 
especially m rendeiuig, because they 
invariably mitiate cracks and crazing. If 
the paste is used in a lumpy condition, 
then there is a complete waste of a 
corresponding amount of material. After 
the last of the water used for mixing 
the paste has been added, there is a 
tendency for separation to take place, 
with the result that the mixture in the 
upper part of the container tends to lose 
its density. Therefore, with pastes, it is 
necessary that the imxture is stirred well 
before each addition to the cement, 
otherwise the benefit of the waterproofing 
qualities of the paste will be partially 
lost. Most of the pastes are dense and 
of a glutinous nature, and are delivered 
in barrels or metal containers. 

I^owder Admixtures 

Powders are often mixed neat with the 
cement, and never with the gauging water 
before the fine and coarse aggregates are 
added These are known as admixtures 
Sometimes this term is used for all integral 
waterproofers Some powders are added 
at the works with the cement This has 
the advantage that correct proportions 
of powder are obtained This is not 
alwrays possible under the vanable condi- 
tions m which site operations are under- 
taken Where powders are mixed at tlie 
site, the general procedure is roughly as 
follows . The cement to be used is first 
spread over a flat surface to a depth of 
one inch or so The waterproofing 
powder has then to be sprinkled evenly on 
top of the cement in the reqmred propor- 
tion The cement and powder are then 
well mixed and are afterwards screened 
two or three times before adding sand 
or ballast Since powders are usually 
light, it IS necessary to protect the 
mixmg operation from the atmosphere 
Unless extreme care is taken over this 
process, the waterproofing effect of the 
powder on the resulting concrete will be 
haphazard and unreliable It is believed 
that the powder particles swell and harden 
After coming into contact with the lime 
ooBtents of the cement. The swelling 


particle fill the voids in the mix as it 
sets and dries out This result is not 
always realised in practiced construction, 
doe mainly to the site conditions of 
mixing With waterproofed cements 
this has more hkehhood of realisation 
The latter is a far better product than 
admixtures since the proportions are 
stnctly controlled The cement itself is 
actually improved m performance, smee 
by its use an increase m strength in the 
concrete is obtained over the use of 
ordmary Portland Normally, the cement 
IS manufactured as ordinary Portland 
cement up to the stage of gnnding. At 
this point, another matenal is substituted 



Fig. I. Construction Joint at base of mass 
concrete waii. 



Fig X Typical sump and suction pipe. 





Ftg 3 Sealing process to top of sump 

for a percentage of the raw gypsum which 
IS often added at the final grinding 
This 13 a processed gypsum which helps 
to mcrease the hydration of the alumm- 
ates and silicates present in the cement. 

The advantage of having a water- 
proofing medium present m the cement 
is considerable. The worry and respoa-* 


sibility of supervising and providing 
adequate 5 uper\'ision for site admixing 
IS abolished, and the correct proportion 
of waterproofer goes into the concrete 
evenly 

The waterproofed cement is more 
resistant to the corrosive actions of acids, 
alkalies, sewer gases and soluble harmful 
salts 80 often present m industrial waters 
than in ordinary cement. 

Liquid Wataiproofer 

With the use of a hquid waterproofer, 
the filhng of the voids is more completely 
realised than by using powders or pastes. 
The action of a liquid waterproofer is 
distnbuted throughout the mix, thus 
settmg up a uniform chemical reaction 
on the particles of the cement, thereby 
filling all the voids, and consequently 
adding to the binding properties of the 
cement itself When the solution comes 
into contact with the cement matnx it 
starts to crystaiUse and thicken. This 
process contmues until the cement has 
completely set and all traces of coloura- 
tion has disappeared A particle of 
cement can be considered as a latent life 
which can only be activated by the addi- 
tion of wattr, 'which causes a chemical 
reaction The result of this reaction is 
that the cement binds itself firmly to the 
particles of sand and ballast with which 
It 15 m contact The usual period of time 
necessary for the compl^ton of this 
chemical reaction is from ra to i8 hours 
at a temperature of 6o° F to 65® F , and if 
the water present is in the exactly re- 
quired proportion the total and perfect 
setting of thL‘ cement is obtained More 
water than is required is often present, 
and some of this excess tends to accumu- 
late in any voids present and thus weakens 
the concrete itself The use of a Uqaid 
’waterproofer tends to thicken and pro- 
duce a fatty matnx and helps to retain 
the gauging ivatcr by its utiUsation in 
completing the chemical reactions of 
settmg. Many of the bad aspects of too 
short a chemical reaction period are 
chminated. 

The placing of waterproofed concrete 
should always be carried on continuously 
to avoid the weakness of day work joints. 
If the concrete cannot be completed in the 
course of the day, it is necessary to leave 
the edge as rough as possible and on the 
resumption of work to adequately water 
the edge and then brush it over with a 
thick creamy mixture of neat waterproof- 
cement It" IS very necessary to follow 
on quickly with waterproof^ concrete 
before the grout dries If the concrete 
does not contam remforcement it is 
necessary to embed a strip of expanded 
metal or other retnfoicement across the 
joint so that half of the strip will protrude 
and form a bond when it is covered by 
the abutting layer of concrete. The new 
concrete should be well tamped round the 
mesh remforcement. 
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Basemmts 

When the walls of a tank or basement 
m iicx>ded ground are of concrete, especial 
care should be taken with the joints be- 
tween the bottom of each wall and the top 
surface of the concrete floor. The surfax^e 
of the floor concrete, where it occurs 
under the w'alls, should be left as rough 
as possible, and a rough groove formed 
for the toe of the chamfer or cove of the 
interior angle betw'een the wall and the 
floor (Fig i). Before the concrete sets, 
6 m to 9 m. wide strips of ^Ivamsed 
corrugated iron, sheet tin or other sheet- 
ing are forced edgeways into it midway 
m the , thickness of the 'wall, leaving half 
the width of the baflSe protruding These 
form a tongue, or '* baffie ” The surface 
of the joint in all cases should be well 
groutcsd before the wall concrete is poured 
The thickness of the former should not 
be less than J in 

Waterproofing a basement floor is often 
a difi&cult problem. Sometimes spnngs 
run through or near the site. In these 
cases, the water must be diverted into a 
mam pipe drainage or senes of pipes and 
hence into the normal drainage system, 
or by the introduction of a sump and 
pumping out 

Waterlogged Ground 

When a structure is built m or on w ater- 
logged ground, the waterproofed work is 
subjected to a hydrostatic pressure that 
may do considerable harm to the floor, 
although interna! renderings may not 
show signs of damage When floors are 
subject^ to such conditions, the upward 
hydrostatic pressure is alwrays propo^ional 
to the head of water above the soffit to 
the w'aterproof concrete, it is usual to 
design rafts of this nature to fully resist 
such fluid pressure — which may be very 
large. When the water pressure is 
sm^l, the hydrostatic thrust is counter- 
balanced by the floor load. A nominal 
amount of mild steel reinforcement is re- 
quired, if only to provide against cracking 
caused by dight subsidence or other 
detriment^ eftets 

When the pressure of water exceeds 
[ ft , it IS economical to employ’^ a thick- 
ness of concrete suitably reuiforced to 
withstand the upward water pressure 
In this case, the floor is designed as a 
raft, the whole of the reinforcement bemg 
in the top of the slab, except for 
rods turn^ down at the perimetral 
supports for shear and re\*erse bending 
moments 

A further point is that especially in 
basement construction, the latter must 
not be subjected to water pressure until 
the concrete is hard enough to develop a 
considerable strength The provision of a 
sump either externally or inside is neces- 
sary to dram off the water If the latter 
can be earned to the external drainage 
there is no need for pumping. Contin- 
uous pumpmg from the sump is neces- 
sary during the construction of the raft 
and walls, and frequently the roof as well 
due to the buoyancy imparted by the 
water pressure exerted on the structure 
For ordinary Portland cement not less 
than seven days should be allowed, and 
for rapid hardening cement three days 
before the basement is subjected to water 
pressure. 


Where the basement has a natural run 
ofl, such as by means of slofnng ground or 
IS adjacent to a river, etc , it may not be 
necessary to form a sump. Land drams 
can be incorjporated m the subsoil beneath 
the foundation of the basement Diffi- 
culties of access, or obstruction by other 
buildings or site conditions, sometimes 
render it imiiossible to provide a sump on 
the outside of a basement It is then 
essential to form the sump m the floor 
of the basement itself The sump can 
consist of a small concrete catchpit 
or stoneware gidly, A very economical 
and effective sump is to use a sound 
perforated cylinder, say j8 in deep by 
1 2 in diameter Ibis is placed in a hole 
dug beneath the* floor levd. The pail 



‘Typical waterproofed reinforced 
concrete basement. 



itself is surrounded by hardcore, bncks, 
etc. The access flow should be obtained 
by 3 in or 4 in diameter land drains or 
open-jointed spigot and socket stoneware 
pipes, or alternatively 3 in diameter 
porous concrete ppes, and all of these 
should have a surround of 6 m mmimum 
of hardcore The cylinder should be 
provided with a board or steel cover 
Precautions should be taken to keep out 
detntus, silt, etc , from the pump 

A double-flanged cast iron tube should 
be provided of sufficient diameter to 
allow free passage of the suction pipe 
and filter The flanges when the tnbe is 
encased in concrete provide a watertight 
joint (Fig 2). 

Fig 3 shows a finished raft with the 
suction pipe removed and the top of the 
tube seaded by a cap or stopper The 
former is more convenient for reopenmg 
for inspection The hole above the 
Stopper should be sealed off with a nch 
plug of waterproofed grout and topped 
with waterproof cement A floor render- 
ing all over is not necessary. 

Pernwalile Subtoll 

If the subsoil in which a basement lies 
is jpermeable the water can Iredy percolate 
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^ough it, and the water will dmin from 
t&e surrounding g;round into the sump. 
■II the building is constructed on rock or 
impervious subsoil, the water has to be 
drained from the excavation through 
weep holes in each of the outer walls. 
The water is then carried to the sump by 
means of hardcore or channels placed 
beneath the floor slab. 

For new construction, the method oi 
waterproofing is determined largely by 
the design, shape and future use of the 
budding and the nature of the hydrostatic 
conditions imposed The various method 
may be roughly classified m the follow- 
ing manner. 

(i) Tank construction involving 
monolithic use of reinforced concrete for 
walls and floor and frequently roof as well, 
due precautions beii^ taken w'lth joints 
at wall and floor and roof This is only 
practicable ui new work, but is the most 
economical for such cases and is the best 
defence ekgainst bad hydrostatic conditions 
imposed on marine or inlauid water sites 
Fig 4 shows a typical construction 
adjacent to a very porous quay wall. 

{2) Reinforced waterproofed concrete 
floors, with mass concrete walls, but lor 
economy of the more expensive water- 
proofing cement, with provision of a dual 
mix, the waterproofed lacing being 3 in 
or so wide on the external face. This 
construction is generally suitable for 
deep heads of water and especially for 
marine work For shrinkage reasons , 
the vralls should be undertaken in. short 
lengths with adequate keying It may 
be necessary to use a vertical metal baffie 
at each joint 

(3) Monolithic mass concrete construc- 
tion with floor in mass concrete in addi- 
tion This method is very suitable, when 
good rock IS the foundation, and as a 
result a slab of reasonable thickness can 
be used. The floor should preferably be 
waterproofed throughout its full depth, 
but when the rock bed is fairly level, the 
lower 4 in should suffice for waterproofed 
concrete. The ivalls should be externally 
faced as m (2) 

(4) Composite structure of mass or 
reinforced concrete floor together with 
brick or stone walls (the roof bemg in 
reinforced concrete). This method is not 
very suitable for large heads of water 
and should be used for damp conditions 
only (Fig. 5). In restricted sites, it is not 
possible to put on an external cement 
waterproofed rendering. The rendermg 
in this case has to 1 ^ internal. It is 



fif. A Composite hasemeot suifiible for 
deafness only. 
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^ig. 7. Typical superimposed raft designed for 
water pressure Left. 
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Fig 8 The use of a movable shutter to provide 
a waterproof wall facing Right. 



Fig 9, Waterproofing of wall coping. 


necessary to waterproof ali walls^ whether 
of concrete^ bnck or masonry if below 
ground level, unless extremely dry condi- 
tions occur and there is a permanent 
prospect of no ^vater collecting at the 
Site 

When new waterproofed concrete is 
laid on an existing floor surface, it is 
essential to provide sub-surface drainage 
to the latter To achieve this it is 
necessary to hack chases in the top of the 
old concrete The chases should not be 
less than 4 m deep with a cross chase 
. leading into the sump Porous concrete 
pipes or agricultural drams surrounded 
with stoi^e of ^ m. to ij in grading are 
necessary. When no sump is provided 
i internally, the chases should extend 
through the basement walls and connect 
with drainage channels and pipes leading 
to the external sump. (Fig 6). 

In existing basement waterprcofing, it 
is highly essential to ensure contmuity of 
construction. The preliminary step is to 
dear the room of all plant, disconnect all 
ptpmg, aiid on replacmg these items pre- 
cautions muat be taken not to crack the 


floor and wall surface by dead load or 
radiant heat. Asbestos sheeting around 
boilers is a wise precaution against heat, 
and timber or concrete pads should be 
provided to withstand the dead load. 
Under no circumstances should the new 
work be pierced Brickwork forms a very 
good key to a cement rendering, but plain 
stonework does not. All sharp comers 
should be chamfered, for rendenng whilst 
internal angles are coved 

" All old concrete surfaces should lie ivell 
hacked or chipped and swilled with clean 
water before new concrete is placed. 
Vertical chases all round the existing 
bnck or concrete walls are necessary m 
order to provide an adequate seal and 
frequently a means of ensuring a reaction 
against hydrostatic pressure (Fig 7) 

Roofs 

The waterproofing of roofs with integral 
w^terproofers follows very closely that of 
floor construction. New roofs can be pro- 
vided with, waterproofed cement included 
or a waterproofing admixture to the mix 
Old roofs can also be waterproofed by the 
addition of a top rendenng 

Roofs waterproofed by an admixture 
to the concrete mix or by waterproofed 
cement are constructed in the usual way 
WTiere the roof is thick, as for air raid 
precautions, the upper portion of the roof 
need only be w'aterproofed To ensure 
complete uniformity of adhesion between 
the bottom layer of non-waterproofed and 
waterproofed concrete, the latter should 
be laid within two of three hours after 
the laying of the bottom concrete Coiib- 
truction joints cannot always be avoided 
and these lead to trouble unless great 
precautions are undertaken This reason 
gives the surface -waterproofer an ad- 
vantage over the integral waterproofesr, 
since with the adoption of the former, 
the number of joints do not matter Top 
screeds are also good, but are not so 


positive nor yielding as surface w^ter- 
proofers such as membranes or bituminous 
compounds. 

Walls 

Since walls are the portion of a building 
which u> mostly exposed to driving ram. 
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Fig 10. Typical raft designed for water 
pressure 

and creeping dampness from the founda- 
tion, it IS necessary to procure the maxi- 
mum impermeability possible with the 
available matenals and labour Whether 
waterproofing cement or an admixture 
IS used or not, it is vitally necessary to 
provide efficient joints The importance 
of this point cannot be too strongly 
emphasised The troubles ensuing from 
poor horizontal wall joints wnll often occur 
only after a considerable period. Wea- 
thering at each joint should be provided 
The rain should have to drive uphill to 
gain access into Uie structure 

All laitance and dirt must be cleaned 
off before new construction commences 
Wire brushing, water under pressure 
from a hose pipe or other means should be 
employed to clean the old joint, and clue 
care is necessary to ensure that the 
ensuing lift of shuttering should be tight 
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to avoid loss of water and cement and 
thus consequent stoniness, if not bulging 

Number of Joints 

The number of construction joints should 
be kept to the bare minimum, since these 
are future v^eak places m the structure 
and may give trouble unless carefuUy^ 
constructed. Thick walls for economical 
reasons need not be constructed for their 
fuU w'ldth m waterproofed concrete 
Fig 8 IS an ilJustratioii of the method of 
using only a facing of waterproofed con- 
crete iioiiJ 3 in to 4 in thick Walls of 
thickness greater than ii in. or 12 in 


can be economically provided with an 
inside shutter. This is usually placed on 
the inside face of the reinforcement and 
withdrawn as concreting progresses, in 
order to obtain mixing of the adjoining 
concrete before the initial set occurs and 
to form a waterproof key The removal 
of tfie shutter immediately after tamping 
or vibration has ceased, permits the water- 
proofed and non-waterpToofed concretes 
to coalesce freely and form a homogeneous 
wail The non -waterproofed concrete 
need not be olthe same strength as the 
waterproofed portion, if the wall is not 
reinforced and has to wnthstand sub- 


stantial load Only such strength as is 
necessary for dexural or direct load rea- 
-sons IS necessary. It is advisable to use 
a very well-graded mix for the facing 
concrete to ensure maximum imper- 
meability. 

Such facings to retaining walls and 
wing walls of bridges would greatly 
enhance their appearance, besides m- 
creasmg the waterproofing capabihties of 
the members A facing of waterproofed 
concrete is considerably brighter and has 
a better appearance, resembling stone- 
work more than does un-waterproofed 
cement. Fig 9 denotes a denvation from 
tne method of waterproohng thick walls- 
This ilTustratjon shows the^ method 
applied to a wing wall of a bridge with 
the coping waterproofed m addition to 
the front face It frequently happens 
that disintegration of wmg and retaining 
walls occurs at the top coating. This 
portion of the wall is subjected to greater 
atmosphenc variation, than any other 
part of the wall Once the coping is in 
a bad condition of deterioration, weather 
can easily attack the top of the -wall and 
complete disintegration may follow as a 
result 

Raftt 

These are alivays necessary fo^ sub- 
surface structures or those at ground level 
The design is dependent on the structure 
and the bearing pressure and hydrostatic 
head of water Rafts of plain concrete 
are thick and uneconomical For new 
M ork the raft can be monolithic with the 
walls or independent of the latter, wrhich 
may consist of brick or masonry The 
raft is designed and constructed to resist 
ground and hydrostatic pressure vrhich 
tend to produce bursting of the floor 
Reinforcement is necessarily mainly in 
the top of the raft, and if the basement is 
a monolithic structure relief of the top 
raft ten< 5 ion is obtained fiom the rigidity 
of the walls It is advantageous to form 
a display between the footing and raft 
to provide gradual variation in stress 
from the footing to the raft, (Fig ro ) 
It will be essential to provide a rendering 
to both the top of the raft and the exter- 
nal surface of the brickwork. 

For cases of brickwork wails on existing 
floors which arc not considered struc- 
turally adequate, or where the site con- 
tains water of variable pressure, it is 
sometimes necessary to provide an extra 
slab on top of the existing floor. The 
former should be designed to fully with- 
stand all possible hydrostatic pressure, 
ivhich will be imposed on the new slab 
due to percolation or water ensuing from 
cracks in the old slab. 

It IS generally sufficient to provide 
3 or 4 in of wall b^rmg to the new slab 

Figs. II, 12 and 13 give thicknesses of 
raft and reinforcement required for 
different water pressures In such cases, 
it is preferable to anchor the slab all 
round by cutting the chase m the com- 
plete penmeter of the bearing walls. 
This facilitates impermeability m addi- 
tion The stresses used are 18,000 and 
750 for mild steel m tension and concrete 
in compression respectively. Since beoTr 
ing IS developed sUl round the .slab the 
reinforcement is considered as spanning in 
two directions Hus is a more ec<uioaucaI 

iContinued <m 



Fig 12, Steel reinforcement required m rafts. 
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A HOUSE WITH FLUTED WALLS 


C HIEF feature of the Mac-Girhng system of house 
construction, of which an example is "here illustrated, 
IS the use of walling slabs of Girlingstone This material, 
which IS made in various colours, has been used for many 
years m public buildings, churches and bridges A form of 
simple construction has been evolved for house building, of 
which the basis is a hollow concrete block 4 ft wide by 2 ft 
high bv 1 1 in deep These blocks interlock so as to produce 
a semi-framed structure Externally the blocks are -fluted 
vertically, a treatment which gives a play of hght and shade 


and reheves the monotony of large interlocking units The 
surface is bush hammered. Internally the blocks are formed 
of cellular concrete and can be finished with a skim coat ot 
plaster Bonding is by means of a qin external and 2 m 
internal horizontal lap The same shapcil block is used the 
reverse way up for alternate courses The joints are aiTanged 
so as to incorporate continuous \sjrtical steel reinforcement, 
thus forming structural weight-carrying piers every 8 ft , and 
allowance is made for slight expansion in the centre of each 
Continuous reinforcement, incorporated in tlie eaves blocks, 
IS linked to that of these piers so as to form one framed structure 
The architect of the pair of houses in the illustration is Mr 
John E M Maegregor, FRIBA — [W^ih acknowledgments 
to ** Illustrated Carpenter and Builder "') 
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CONCRETE ROADS 

The Holhway-Radtal Scheme for Concrete Carriageway intersections. 

By S. A. HOLLOWAY. A.M.Inst.H.E, 


T he object of this scheme is to 
simph:^ the construction s-t the 
intersections of concrete camage- 
waxh The ti\o mam advantages are 
that there are no angles of the concrete 
which are less than qo deg and that the 
construction can be carried forward with 
the minimum of delay and trouble 

The radial form as shown on the plan 
IS the continuation of the hne from the 
centie of the radius ot the circular 
kerb to the point where the nght-angle of 
the kerb lines of roads “ X and ** V " is 
found 


iConiinued from page 256 ) 

design than one-way reinforcement The 
slab IS assumed to be amply supported 
on alt sides Thus^ all the reinforcement 
IS placed m the top of the slab To 
completely waterproof the basement in 
this case, it is necessary to lay a rendenng, 
before the slab is completely set. 
(Fig- 7 ) 

Facings 

Modem reinforced concrete construe* 


The parallel form is the hne of the 
channel of road “ X produced at point 
B ” and continued through point C 
to point Bi," where the other radial 
form IS fixed 

On the plan the radial forms are 6ft 
4 in m length, which is determined by the 
length of the radius of the circular kerb, 
which in this case is 15 ft A nummum 
length of 6 ft is desirable for the radial 
form The length of the parallel form 
IS 24 ft — I e , the width of road “ Y *' 
The plan is based upon that of a site 
which la flat, and the centre of the scheme 


tion has not improved in appearance 
Precautions with regard to finishing which 
were taken fifteen to twenty years ago 
have not been applied as ngidly as they 
ought Keen competition has ruled out 
these very necessary aids to a more 
durable finish, and the need for economy 
m view of slump trade conditions has 
not improved this state. Modem me-' 
thods are often very slap-dash. The use 
of a richer facing mix is an expedient 
that fully justifies the extra cost (Pig. 9.) 
The faang mix should be of the plasticity 
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on road X '* at point D " has had to be 
^raised 2 in. above the normal nse of the 
crown, making 6in at that i>omt, and 

boned'* from either direction of road 
“ X " and of road " Y " at pomt 90 ft 
back If there is a longitudinal fall on 
road " X /’ this rise may be nummissd 
or dispensed with altogether. The falls 
to the gulhes where situated have been 
fixed and are in addition to the above, 
w^hich is based upon a 5 in normal kerb 
face 

The vertical section through A — ^Ai 
gives the general nse of levels of this site* 
The end of the radial form at x)Oint " B " 
IS raised 4 m above the level at the channel 
at point “ A *' The level of the paralleled 
form at pomt " C '* is raised 1 m above 
point " B and the level at point “ D '* 
IS raised a further inch above point " B " 

All the forms are to be sited and fixed m 
advance of the work, and the constructioii 
will be carried on with the normal work, of 
which the concrete sections Nos i. 2 and 3 
aie exceptions 

When section No 1 is to be constructed 
the 12 ft. tamper of the normal work will 
be used for the first 6 ft of progress, and 
from this point to point " B ” another 
tamper of 17 ft m length The first 12 ft. 
of this tamper from the channel being 
shaped as for the normal tamper, the 
remaining 5 ft to be of a flat trajectory 
from the 12 ft to the 17 ft length This 
tamper will cover the area and hne of 
progress When this tamper has reached 
the maximum at point " A ” the crown 
end will coincide with the centre hne 
form, and this position for progress should 
be continued allowing the channel end of 
the tamper to overlap into the transition 
bay area On reaching point " B the 
camber will have become nearly flat, and 
another 1 2 f t tamper will be used which 
will be nearly flat, having a maximum 
nse of iui at the centre from the chord 
of the arc, this being necessary to ofEset 
the tendency of a concaved surface. 
This will be continued to pomt " C 
and will have completed the concrete 
section No i 

The section No 2 will be constructed in 
the reverse order of operations The 
normal concrete sections of road " Y " 
having been constructed, it remains for 
No 3, the transition bay of 20 ft length, 
to complete the scheme. This is done by 
lamping longitudinally, after the edges 
of all the sections concerned have matured 
sufficiently The centre expansion joint 
as produced from road " Y " may be 
omitted if desired The fine Imes show 
the hne of tamping for the various 
sections This scheme can be adapted 
to any otlier type of concrete camageway 
intersections . — {With acknowledgments ic 
" Contract Journal ") 


of putty After the movable shutter js 
raised, the coarser mix works forward 
but ' does not smother the facing mix 
Another excellent finishing is to take 
back the heavy aggregate from the 
mould face, thus allowii^^ the matrix 
to work to the front Vertical joints 
show a good appearance if cut at the 
surface at the correct distance and slightly 
bush hammering of the face produced. 
By this means the ‘Shutter board marks 
are completely deleted.*— (lYtM acknow- 
ledgments to " Ctv^ Engineerings') 
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THE INDIAN ROADS AND 
TRANSPORT DEVELOPMENT 
ASSOCIATION LTD. 


S}>eecf} of the Pres/dent, Mr. T, R, S. Kynnersley, O.B.E,, M.C,, at the 
annual meeting of the Assoaation on Thursday, the 3/st October 1946, 


W E have just completed a year 
of that post-war period, for which 
we had been planning and prepar- 
ing, and while the year has not fulfilled 
all the expectations formerly entertained, 
a number of plans for rebuildmg and 
reconstruction have been finalised or 
are on the wray to being implemented. 

There are plans to develop the economic 
welfare of the country through stepping 
up food production, constructing 
irrigation works, opening new mdustries, 
&c There are plans also to promote 
social welfare through extending educa- 
tional lacilities and improving Piibhc 
Health. Side by side wTth these, there 
are also plans for road construction. 

The target of the road plan is the 
programme recommended by the Chief 
Engineers involving the improvement 
of the existing 300,000 miles ot road and 
raising it to a total of 400,000 miles 
during the next 15 years Considering 
the area of the countrj", which is one 
milhoii eight hundred thousand sq, 
miles, the increase proposed over the 
next 15 5 ears is just one mile of road 
for an area of 18 sq, miles > Or if we 
consider the number of villages in the 
country, namely 700,000, the road 
programme, on an average amounts 
to no more than one mile of new road 
for 7 villages in 15 years. 

That this programme is far short of 
actual requirements was demonstiated 
by the investigations conducted by the 
Provinaal Governments individually in 
1944 ^ 945 * 'When many of them 

found that the provision of reasonable 
road access to all important villages 
would involve doubling the programme 
Lack of finance they say, however, 
wiU not permit them to contemplate 
any such increase 

It must of course be obvious to the 
most casual observer that our 700,000 
villages — even if they are to have on an 
average no more than one mile of road 
each to contact with neighbouring 
villages, markets and railway stations — 
require a total road mileage of 700,000 
miles, as against the existing mileage 
of 300,000, It IS not surpnsmg therefore 
that in the ratio of road mileage to the 
country’s area, India's road system, 
representing one-fifth of a mile of road 
to the sq mile, is barely one-tenth of 
that of a country like England which 
has 2 miles of ro^ to the sq. mile. 

What the lack of an adequate road 
system means can be very easily under- 
stood when it IS recogmsed that neither 


economic development nor the develop- 
ment of social services can proceed 
satisfactorily without roads. If road 
development had kept pace with 
developments in other spheres, that is 
in proportion to the increase in popula- 
tion, agriculture, industries and commerce 
during the last 50 years, the country 
would now have been enjoying a much 
higher per capita income In addition 
the amenities of civilization in the 
cultural, educational, hygienic and social 
spheres would have been lar more 
advanced 

As we have nearly 90% of our popula- 
tion living in the villages, any effort 
to improve the lot of the common man 
must begin at the villager’s front gate 
Roads are necessary to bnng large tracts 
of inaccessible and untilled lands under 
the plough to facilitate the distribution 
of good seeds and fertilisers to the fanners 
to cheapen costs of agnculture and thus 
induce the fanner to produce a surplus 
which he can take economically to the 
market , they are also necessary to 
prevent perishable produce from runmng 
to w'aste, to link industry with people 
and develop new matenals and mdustnes. 
The same is the case with social services : 
and pointed attention w'a.s drawn to 
tins by Sir Joseph Bhores* Committee 
in their recent report on Public Health. 
“ Unless village communications are 
developed ”, the Committee said “ the 
whole plan for rural areas may either 
be paralysed or lose much of its effective- 
ness 

One country that has achieved great 
results by planned development, in 
recent years, is Russia, where conditions 
25 years ago closely resembled those 
of India ^\^lat is the secret ot Russia’s 
phenomenal achievements m these 25 
years ? Within 5 years of the commen- 
cement of planned economic development , 
1 am told, illiteracy was on the decline and 
village libraries, constantly supplied with 
new books, sprang up everywhere, bunging 
the precepts of a new civilisation 
Hospitals were established , the harvest 
of the land increased in size by new 
methods of agriculture , and famines, 
common to many secluded areas in 
■winter, diminished in size and intensity 
Russia began to grow prosjjerous 

But long before the educational and 
other groups were able to traverse the 
countryside, l.enm iv as building 
thousands of miles of roads, even to the 
remotest villages, usiiag for their con- 
struction legions of unemployed 


If it had not been for these roads, 
none of these results could have been 
aclueved For several years the Sovnet 
Union constructed roads at the rate of 
30,000 miles per year In this lies a 
lesson for this country which we cannot 
afford to ignore 

It lb to be hoped therefore that the 
Central and Pro\inaal Governments will 
do everv-thing possible to promote the 
speediest execution of the road plan and 
when the present target is achieved, 
endeavour to extend the mileage further. 
At present only one third of the road 
plan, to cover the next years, app>ears 
to have been approved, at a cost of 
roughly Rs 150 crores It is satisfactory 
to note that some of the Provinces 
such as Bengal, U P, .\ssam and Sind 
have commenced the programme and 
have sanctioned substantial grants m 
the current year's budgets Other 
provinces — and particularly Bombay and 
Madras— have not yet given final sanction 
for the commencement of schemes on 
any substantial scale It is hoped tliat 
the Pxovmciai Ministries w’lll see to it 
that no avoidable delay occurs 

Coming to road transport services, 
there are ominous reports that certain 
Provincial Governments piopose to 
nationalise road transport It is surpris- 
ing that Government should even 
contemplate such a step when the 
examples of Germany, Northern Ireland 
and such other countries vvhicli experi- 
mented with nationalisation point 
to the folly of attempting such a 
step 

The road transport industry m this 
country is comparatively young and 
still m an expanding stage, where 
incentive to explore every possible method 
for the improvement of services is the 
first essential Is such improvement 
likely to be achieved more rapidly or 
more effectively under state ownership 
than under private enterprise ^ The 
answ^er seems obvious enough Private 
enterprise alone can ensure full scope 
for ihe development of road transport 
and ensure that the publi< will enjoy 
the full advantage which roarl transport 
IS capable of providing 

Flexibility is an important characteris- 
tic of road transport and will be 
lost under an organ Lsataoii where control 
IS highly centralised Personal service 
IS equally important The road transport 
operator is in intimate touch with the 
conditions prevailing m Jus locality 
He IS therefore in a far better position 
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to anticipate demand and supply than 
an over-centraiised organisation can e\’er 
be 

It IS not for a moment suggested 
that the Government's attitude towards 
this industry should be one of * laissez- 
laire *. There is a middle course between 
' laissez-faire ’ and nationahsation and 
that IS to provide adequate safeguards 
and to give force and direction to the 
industry s orderly development 

There have been problems and defects — 
and annoying ones at that — in the past 
but if we look back upon the history 
of road transport development , we find 
that one bv one they have l>een solved 
Prtnesb and load wortluness ot vehicles 
have been ensured bv^ the Motor Vehicles 
Act Unregulated and wasteful competi- 
tion has been curbed by the licensing 
sy»tem The latest step in this direction 
IS ‘ compulsorv third party Insurance ’ 
This meets the long felt need to provide 
cover against nsk to which human 
life IS exposed, this risk has been 
increasing as growing mechanisation 
bnngs more and more complications 
in almost eveiy aspect of human 
existence 

In a growing industrv' like that of road 
transport, progress can only be step by 
step and it has to be within a framework 
of healthy competition, allowing 
imtiativ e and enterprise, skill and 
resourcefulness, full scope, so that the 
community may enjoy the very best 
that road transport can give But il 
nationalisation is introduced and it 
proves a failure, retraction would be 
impossible and the consequences 
disastrous The best interests of internal 
transport would be served surely by an 
approach to the problem of co-ordination 
of all forms of transport on the basis 
oi the polities followed m England and 
America. 

Another important matter to which 
I should like to draw your attention is 
the proposal of the Government of India 
to restrict road transport in this country' 
The proposed code seeks to impose a 
large measure of restriction on the 
operation of road transport on routes 
exceeding 50 nules in length and curtail 
verv severely goods transport on routes 
of over 100 miles 

Generally speaking it is true that 
road transpcfft should be for short and 
railway's for Jong distances but a normal 
and effective haul for a motor lorry can 
be taken as a day’s run which may be 
considered as bemg at least 250 nules 
on good roads, and it seems to me to 
be the height of folly to try and curtail 
road transport over such a distance. 

My Council and 1 deprecate most 
strongly any spint of hostility between 
roads and railways. They are both out 
to serve the great Indian public, the 
sole aim should be efficiency. 

Healthy competition is always good 
and makes for efficiency and the progres- 
sive nulway-man will not contradict 
tins. 


Other countries have not found that 
competition between road and rail is 
harmful to one another. On the con- 
trary, competitKwi has proved to be a 
stimulant to the provision of better 
services, greater efficiency and greater 
comfort and convenience to the user 
and all these are very badly needed in 
this country Today, a year after 
Japan's surrender, India is still suffenng 
from inade(]uate transport facilities The 
Hallways cannot carry the freight offered 
and passengers, whatever the class they 
travel by. hav e to put up w'lth all sorts 
of discomforts and inconveniences An 
evil that seems to have of late assumed 
enormous proportions is that of pilfer- 
age on the Kailw'avs and tlie commercial 
communitv is becoming increasingly 
alarmed and bitter over this Instances 
could be cited where w'hoJe w'agonloacLs 
ha\e disappeared altogether — others of 
urgently required materials not reaching 
their destination ev'en months after 
being dispatched, consignments arriving 
at destmations with contents seriously 
vbmini'^hed due to pilferage in transit 
has become a common occurrence these 
day’s 

^^'hen such conditions prevail, the 
policy needed is one of encouraging 
competition and not of introducing 
meaisures which will arrest reasonable 
road haulage and passenger transport m 
this country The present competition 
belween rozid and rail here is msuffiuent 
to produce any good results 

On one side physical restnctjons 
brought about by legulalions or Jack 
ot roads and on the other excessiv'e 
taxation ol the motor vehicle and its 
fuel, have combined to deprive the 
country of ihe advantages of cheap 
road transport I should like to say a 
few words on the question of taxation 
It IS needless i o pomt out that the effect 
of high tiixation on any machine tool 
v\ ould be to put a brake on every economic 
activity requmug the serv ice of that 
tool , and as industry has no more 
valuable tool than the transport vehicle, 
national production cannot but suffer 
from excessiv e taxation of transport 
The time has therefore come not only to 
cancel the war time taxes on motor 
transport, but also to reduce the incidence 
of the pre-war taxation Of the war- 
time tax of 5 annas on petrol, 2 annas 
still remain which I suggest should be 
done away with as the very first 
step. 

Roads are making an extremely heavy 
contribution to the general revenues 
of the country. At the outbreak of 
the w'ar, motor transport in Bntish 
India was pa>ing roughly Re 10 crores 
per annum m taxation to the Central 
and Provincial Governments, as compared 
with an expenditure of no more than 6 
crores on road construction and mam- 
tenance But for petrol rationing, this 
revenue would have steadily increased. 
From the standxxnnt of the exchequer, 
excessive taxation is bound sooner or 
later, to bring into play the law oi 
dimimshmg returns m vanous directions. 
By cnpphng motor transport, it tends to 
restrict the expansion, li not to create 


a diminution of, provincial revenues 
•^hich depend on the prosperity of 
_^commerce, industry and agriculture. 
"Overburdenu^ motor transport with 
taxation at prohibitive rates is therefore 
nothing short of killmg the goose that 
lays the golden eggs. 

Lastly I should like to refer to the 
Motor Vehicles Amending Bill Quite 
a comprehensive Bill to amend the 
Motor Vehicles Act of 1939 was mtroduoed 
in the Central Legislative Assembly 
in Apnl and is to be examined by a 
Select Committee of that house It 
seeks to remedy certam minor defects 
disclosed in the operation of the Original 
Act and, under the name of co-ordmation, 
to employ the Motor Vehicles Act as 
the machmerv^ for eliminatmg road 
competition vvuth Railways. One can 
quite understand how co;ordination can 
be secured by an authority if it has 
power ov'er fcK>th roads and railw^ays 
But li you hav'e an authority w’ltfa 
power only over road transport and 
if it IS cliarged with the duty of seeing 
that railway interests aie safeguarded, 
it cannot re!»ult in co -ordination but 
only suppression of the road in favour 
ot the rad This apparently is wdiat 
tlie Amending Bill seeks to do It 
proposes to empower railways and 
providers of other forms of transport 
to object to the issue of road permits 
and makes it obligatory for the Transport 
Authorities to enforce the policies agreed 
to bet w een the Central Government 
and the Provinces Harmless, though 
the latter provision is at first sight, it 
may be that position is that Provnnces 
are bemg coerced by the Centre mto 
agreemg to restrict road transport on 
pain of losing the promised financial 
assistance in the construction and main- 
tenance of National Highways Ihe 
Central Government appropriates to its 
general revenues more than of the 

total /revenue contributed by motor 
transport but it looks as though its 
proposal to take over responsibility 
for the relatively sniaJJ inUeage of 
National Highways is dependent on 
Prov inces agreeing to restrict road 
transport, not only on those National 
Highways, but on the entire road system 
of the country The proposals of the 
Centre which are sought to be im- 
plemented though the Motor Vehicles 
Amending BiU seem defimtely unfair 
and I smeerely hope the Central Legisla- 
ture w^iU remove the offending clauses 
from the Bill before adopting it. 
Otherwise not only will the individual 
lose his inherent right to transport 
himself and hiS goods by the methods 
most suitable and economical for his 
purpose, but also a real disservice will 
be done to the ultimate prosperity of 
railways themselves For it is clear 
that a concern which relies on the 
supenonty of its service for attracting 
custom learns to increase its effiaency 
from day to day while one which is 
taught to force its services on the 
community though the ehmination and 
suppression of alternative modes of 
transport is bounds like a pampered 
child, to lose all initiative and enter- 
prise and become a burden on the 
country 
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TRIALS OF REINFORCED CONCRETE 
ARCHES ON ROADWAYS 

USEFUL FOR PERMANENT ROADS IN SETTLED 
GROUND WHERE CORROSION IS A MAJOR PROBLEM 


E arly m 1942, when the future 
supply of steel supports was 
precarious, steps w^ere taken by 
the li,ncashire and Cheshire Safety m 
Mines Research Committee to investigate 
the possibihty of using reinforced concrete 
arches in place of steel arches for the 
support of roadways Face supports, m 
which all possible economies had been 
pursued hitherto, actually account for 
but one-tenth the total consumption of 
steel for supports, whereas a total of 
250,000 tons per annum is used in the 
form of arches and girders for roadways , 
hence a fractional reduction in steel used 
in roadways would outweigh the total 
steel used at the face This point was 
fully realised and several attempts were 
made during the war to introduce 
conciete linings on roadways, including 
concrete arches 

The object ol the present investigation 
w*as to provide a reinforced concrete 
support equal in strength to steel arches, 
having regard to the requirements for 
transport and erection underground It 
should bo emphasised that it w^as not the 
intention to compete in design with those 
systems of concrete lining used extensive- 
ly in Germany, which usually form a 
continuous lining, often with an invert, 
and are built at considerable expen^se 
The object was merely to seek a ready 
substitute for steel arches in the event of 
further wartime restnctions on supplies 
Fortunately, thrs did not occur, but the 
outcome of the tests is of considerable 
general interest 

Design end ManufiKture 

An approach to the Cement and 
Cxincrete Association met with a ready 
response and offer to co-operate m the 
mvestigation by supplying arches for 
trial The Association appointed Dr 
Hajnal-Konyi to act as their consulting 
engineer, and he produced the final 
design after discussion of the requirements 
of strength, fiexibihty, and facilities for 
erection Full particulars of the design 
for a 9-ft by i2-ft arch are shown in 
Fig. I. 

The arch w^ of nearly parabolic form, 
corresponding to the spiayed-leg type 
[ of steel arch, and comprise five members 
coupled togrther at the ends by flexible 
•and yie ldin g joints Each member was 
about 5 ft, long and weighed about 170 
lbs (li cwts), so that two men could 
handle it. The cross-section of concrete 
was rectangular, 8 m. deep by 4 in wdde, 
and the tetnforcement consisted of four 
rods t in. dia , with stirrups set at 3-m 
centres and at i-in. centres near the ends. 


By W. H. EVANS and A. WRIGHT* 

It wiU be noticed that the reinforcement 
was placed well to the outside of the 
section, with only J in of cover ovgv the 
main rods, thus utilising the steel to the 
best advantage A sheet-steel collar was 
placed at each end as additional reinforce- 
ment and to carry a folded steel stnp 
which retained softwood crushing pads 
2 m thick To prevent dislocation of 
the mating ends by shear forces, a key 
plate i in thick by 5I in deep was 
passed through and at right angles to 
the line of the joint, as show'ii m Fig r, 
and retained by a bolt At the feet, 
semi-circular timber pads were secured 
to the end collars by a strap Thus the 
three members forming the crown of the 
arch were identical and interchangeable, 
and the two lower members, which were 
struck to a larger radius, were easity 
iclentifieLl for position 

The design included reinforced concrete 
struts to preserve the alignment and 
proper spacing of the arches at 3 -ft 
ventres Ten struts w'ere used in each 
panel, / e , two to each member, set near 
Ime The struts were 8 m l>y 4 m in 
the ends of the members and in continuous 
overall section, but were cored out for 
lightness and to enable the fastening bolts 
to be inserted at the ends , one bolt | in 
did served for two adjacent strut ends. 
Each strut weighed about 56 lbs. 

Reinforced Concrete Arches on Roadways 

To ass»ist the design of the arches tests 
were made to decide the mix of concrete 
to be used, and on individual arch mem- 
bers and struts to prove their strength 
The concrete used in the arches was n^e 
with ordinary Portland cement, sand, 
and crushed gramte passing 3 ^i6~in sieve, 
in. the proportion i i 2 and the average 
strength of 6-m cubes was 4,450 lbs per 
sq m at 15 days, this indicated a 


strength of 5,500 to 6,000 lbs per sq. 
m at 28 days 

Test of Curved Members 

Three curved members wTire tested 
separately when set between rigid skew- 
backs witji load Apphed equally at the 
quarter span points through hardwood 
blocks Each member was 4 ft 9 m long 
measured along the chord at mid-depth 
of section at the ends The results of 
tests are given m Table I 

In the course of each test the timber 
end-pads were compressexi and, m speci- 
fications Nos 1 and 2, the ends of the 
member subsided on to the base of the 
machine At maximum load the timber 
pads were reduced to about i-m. tluck- 
ness and the subsidence of the crown was 
^ Sm onaveiage Fii st cracks occurred 
d± loatls between 9 and 15 tons The 
residual load earned after failure was 
about 10 tons, or nearly half the 
maximum load It was decided to adopt 
the construcuon used for Specification 
No 3 in the arches for trial undergromid, 
and they wtre made by Hydroprest 
Concrete, Limited Altogether twelve 
struts were tested, some m compression 
and some m tension Under uniform 
compression the average strength waa 
20 tons, anrl with load applied over a 
2-in wide stnp adjacent to one short 
edge, the average strengtli was 12 tons 
The average tensile strength ivas increased 
from 4 tons to 7 tons by improving the 
disposition of reinforcement at the ends.. 

Relevant Points in Comparing Concrete 

with Steel Arches 

In comparing the strength of the rein- 
forced concrete arch (deduced from the 
results of tests on single members) with 
that of ordinary steel arches, the funda- 
mental difference m construction and 


Table 1 — Tests on Reinforced Concrete Arches, 


Spec- 

No 

j Age 

1 

1 Reinforcement 

Maximum 

load 

, Type and position of 

failure 

I , 

1 

7 weeks 

' 4 rods ^ m dia stirrups ^ ' 

1 in. dia. welded on at 3 in 
centres. : 

23 tons 

kn shear starting at one load 
, point. 

2 ' 

1 

12 weeks 

■ As for Spec. No. 1 with 
extra rod m the mtradosJ 
and more stirrups at the 
ends. , 

31 2 tons 

Iln compression at extradots 

1 between load points 

3 

6 weeks 

4 rods 1 in. dia. hooked ' 
stirrups in dia. at 3-m 
centres, and ^ in dia Tj 
in. centres at ends I 

1 

22 tons 

1 

In shear under one load point 
(stirrups displaced in con- 
struction). 

1 


* Lancashire and Cheshire Safety m Manes Research Committee. 
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action must be borne m mind. The 
concrete arch was articulated at four 
positions, not merely to facihtate erection, 
but to reduce the maximum bendmg 
moments incurred, and consequently the 
amount of reinforcement needed. Resist- 
ance to strata pressure was obtained 
chiefiy from the compressive strength 
of the concrete, as is the object m any 
arched structure, and to that end the 
section was made deep in the plane of 
the arch. The more umiorm the pressure 
on the arch, the more nearly is the ideal of 
uniform compressive stress m the concrete 
approached To cope with the irregular 
pressures usually met m mme roadways, 
the joints vfere designed to allow a 
limited sbdmg movement and substantial 
angular movement, and then to lock and 
provide the adjacent curved members 
with a mutual abutment from which 
they derived additional strength. The 
steel collars at the ends of the members 
helped sustam the concrete under the 
intense local loading developed in such 
circumstances. When subjected to uni- 


form compression, the double thickness 
of timber pads vrould offer mcreasing 
resistance while allowing nearly 3 in 
of yield or shortemng in the periphery 
of the arch Because the pads were 
distributed around the arch, they were 
more effective than a similar total 
thickness as used m foot blocks for steel 
arches The method of controlling dis- 
placement caused by shear forces by 
means of key plates set across the joints 
was ingemous "hnd effective, although 
the results of the trials show^ that the 
plates could be made stiffer with 
advantage. 

In steel arches resistance is developed 
in part hy true arch action, but usually 
to a greater extent by the bending 
strength of the section The high 
ductility of steel permits large deflections 
without recourse to special hinged joints ; 
the jomt at the crown is provided merely 
for easy transport and erection, and is 
often made neatly as strong as the full 
arch section. 


Comparative Stranftha of StnUfht 

Mambm 

The maximum strength of a straight 
piece of steel arch section of the same 
length as the concrete members and 
sin^arly loaded has been deduced from 
tests on specimens 4 ft. 6 in. long tested 
in simple bending. The section of steel 
arch used in roadways adjacent to the 
concrete arches on trial was 5 tn. by 
4i in and the maximum load for speci- 
mens of this type was computed at 35 
tons. For 4-in. by i^-in equal flange 
section of medium-carbon steel the load 
was 28 tons, and for the same section in 
mild steel, j 8 tons A 4-m. by 4-in. 
section in mild steel would carry iS'5 
tons The deflection at maximum load 
would be between 6 and 10 in and the 
strength would fall fairly rapidly as the 
section deformed. 

Under transverse loading, therefore, 
the remforced concrete members as used 
in the trials were about equal in strength 
to mild-steel arch sections weighing 
II to 13 lbs per ft run, r e . oi 4-m by 
2j-m or4-in by 4 -in section The weight 
of steel reinforcement was 5 5 lbs per ft 
run, or about half the weight of the steel 
section, of equal strength Naturally 
the strength of the concrete would 
increase w'lth age and thus increase the 
strength of the arch On the otlier hand , 
steel arches w ould gam considerable 
strength hy arching, if buckling is pre- 
vented by good struts between the 
arches 

Wartime Reinforced Concrete Road 

Linings 

Reference may be made here to other 
designs for remfoiced concrete road 
limngs advanced during the war One 
support* comprised five members, as in 
the present design, but they ivere straight 
and had mitred ends, the only provision 
for yield or distortion being thm wooden 
wedges inserted at the tops of the leg 
members to give a splaj*- of 3 in on each 
side 

Another type of concrete arch was 
designed and produced by the North 
Notts Gravel Company, Limited, for use 
on a return airway slant 6 ft. wide by 6 ft. 

6 in high. It was made like a steel arch, 
in two parts ]omed at the crown, by steel 
fishplates The section of concrete was 
5 m by 5 in , with heavy flutes in the 
sides to make an H-section with web 2 in, 
thick Four rods of | in dia were set 
in the flanges and held by stirrups J in 
dia. at 6-m centres. The arches were of 
approximately parabolic shape, straight 
in the leg for 2 it 3 m from floor level 
and then curved at 5-ft radius and (near 
the crown) about I -ft 6-m radius There 
was no provision for yield or distortion, 
because the arches were set in settled 
ground and under a mere 270 ft. of cover 
Forty arches were supplied for this trial 
installation, for which the incentive was* 
to use a material more resistant than 


• “ The Uses of Concrete Undergronnd, 
with special reference to Concrete Props” 
L, C. Maitland, Trans.I.Min.E.. VoL CII, 
194Z-43. See discussion by Mr. McPherson. 
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Fig. 2. First instail&tion of Four Arches Showing Condition after Three Years. 


timber to moist conditions They were of parabolic shape It comprised four short length of round timber, 7 in. dia. 

standing well twelve months after members, tlie lower ones weighing 224 lbs The bottom ends of the lower members 

erection each and the upper ones 180 lbs The were taperec* to allow them to penetrate 

A set of arches was manufactured by section of concrete was 8 in. by 4 in the floor A simple form of strut, 

the Coalmoor Basalt Company, to the and it was reinforced with four rods and consisting of a single |-in rod screwed at 

design of one of the wnters, but they were stirrups Hinges were formed at the both ends and encased in concrete of 

not erected underground This arch three joints by making the adjacent ends 4-in square section, W'as used, with 

was for a 12-ft by g-ft road and was of the members concave and inserting a staggered holes 111 the arch members 



Fig. 3» Sacond InstallUion as Set, Looking Down Dip. 
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FJg. 4 , Second Installation 2^ Years after Settings looking Up Dip. 


The object of this design was to achieve 
the maximum simplicity in construction 
and erection Tests showed that the 
joints ailow’ed 3-in yield under direction 
compression , no special provision for 
shear was made at the joints, because 
the arches were intended for tnal on a 
road in soft ground subject to heavy- 
pressure all round 

Uiid«rground Trials 

The underground trials were made at 
a Lancashire colliery where particular 
interest was shown in the investigation 
The first trial w-as with four arches only, 
set in relatively settled ground near the 
edge of the shaft pillar in a tunnel rising 
I in 15 , the depth of cover was about 
600 I^eviously the roadway had 

been lined with 4-in by 2-in by 2:jr-in 
section steel arches which had sufiered 
considerable deformation The concrete 
arches were put in adjacent to 5 -in by 
4i-in section steel arches when the 
roadway was re-npped Xo special 
facilities were available for setting the 
arches, which w-as earned out by four 
men It was estimated that the time 
required vras twice that taken by three 
men to set similar 5-in by 4i-in steel 
arches This draw'back could be reduced 
by using a wooden template to facilitate 
positioning the individual concrete 
members. 

After 54 months there was some 
evidence of crushing and distortion of the 
timber-filled foot-pieces and one strut 
showed signs of cracking There wras 
slight reduction m height and width and 
a small displacement at one jomt 
Continued slow ground movement was 
accommodated by further emshmg of 
the timber pads between the joints and 


at the foot -pieces , several joints were 
displaced, but securel}’’ retained by the 
key plates Many of the struts developed 
cracks without failing, a feature which 
will be mentioned later A general 
view of the installation after three years 
IS showm m Fig 2, when the average 
heightwasyft toSm and width lift 6 in 
In order to provide a more severe test, 
ten more arches ivere set in a roadway 
50 yds from and parallel to a new face, 
which started working from the develop- 
ment three months after the arches were 
set , the depth w^as 660 yds The road- 
w'ay, w'hich w’as elsewhere supported by 
5-in by 44 -m section steel arches, was 
on a dip of about i m 7, and the site of 
the arches was about 1 70 yds behind the 
developing face In the vicinity of the 
arches the roof and sides were formed of a 
strong sandstone g ft to 1 3 ft thick 
overlain by a blue shale The roadivay 
wss flanked by lo-yd packs, followed by 
8-yd w'astes and 4-yd waste jpacks The 
general appearance of the arches after 
setting IS shown in Fig 3 Owing to a 
shortage of concrete struts, a number of 
round timber stmts were used instead, 
chiefly at the"^ feet of the arches , two 
struts were omitted where a man-hole 
w^as required on the right of the road 
After ten months, during which time 
the face had advanced 1 60 yds the 
arches were showing deilrute signs of 
load, although they continued to give 
adequate support Floor hft was very 
marked, amounting in the middle of the 
road to about 3 ft and was largely 
responsible for the height loss. About 
this time a floor ripping was made, after 
which the aveiage dunensions of the 
arches were : height, 8 ft 3 m , width 
3 ft.' from the floor„.,io ft. y m Almbst 


all the footpieces and joint pads had been 
crushed to some degree as provided in the 
design Distortion of the profile by 
most of the arches had occurred of 
relative movement of the several 
members Thirty struts were cracked, 
eight having partially failed and two 
completely frau:tured In two arch 
members the concrete had spalled and 
exposed some of the reinforcement, due 
to pressure from the adjacent pairs of 
struts 

To date the arches have been set about 
24 years and the face adjacent to them 
finished workmg six months ago, having 
travelled some 600 yds Further deterio- 
ration of tiie arches has occurred during 
tliat time, but they still continue to 
maintain adequate support with a good 
cross-sectional area Their general 
appearance at the present time is shown in 
Fig 4 The av^erage section is about 
7 ft 8 111 high by 10 ft i m wide at the 
floor and 9 ft 9 m at 3 ft above the floor 
AU but 27 stnits have cracked and five 
have failed completely, by transverse 
loading for which they were not designed. 
At almost every joint, the softwood pads 
have been crush^ to half their thiclmess 
and many of the joints are displaced to the 
full extent allowed by the key plates 
These features are illustrated m Figs. 5 
and 6 Despite these substantial ch^ges 
in shape, of the arches there has been no 
failure in any carved member. Thus one 
purpose of the design was achieved 

In order to afford a comparison, 5-in. 
44-in section steel arches adjacent to the 
concrete arches were kept under observa- 
tion. Durjng the zi years under review 
the average width 3 ft. above the floor 
decreased from ii ft 6f m to 10 ft, 7 in 
and the height from 9 ft 24 in. to 8 ft. 
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Fig. 5. Showing Reinforced ^ncrete Struts Deflected and Cracked Fig. 6. Ciose-up View of Joint showing Key Plate Controlling the 
and Differential Sliding and A%uUr Movement of Curved Members. Sliding Movement 


2 ill The steel arches have sufiered only 
slig;ht distortion and are in good condition 

Reiults off Trials 

Several useful results were obtained 
from, the tnals Firstly^ as to the original 
object, it was shown that concrete arched 
supports could have been used as a 
suitable substitute for steel arches under 
certain conditions should a severe 
shortage have occurred Their use 
would, however, probably have entailed 
more labour in erection and required 
more ground to be excavated to receive 
them The method of joining the 
members proved satisfactory, although 
open to minor improvement , it allowed 
considerable angular and linear movement 
between the members, thus giving 


flexibibty to the support to accom- 
modate uneven pressures AU damage 
sustained was in the struts or attributable 
to tlieir felure, and this could proliably 
be avoids by using struts which do not 
project to the bacl^ of the arches Of 
the arch members themselves, none w as 
seriously d^na^ed ; and therefore they 
could be a?dlb4^gain after replacing the 
tind er crushiH^g pads, -which is a simple 
matter This is important, because it 
shows that a serious criticism of reinforcwl 
concrete props, that they were not 
reciaimable, does not necessarily apply 
to articulated concrete arches 

An incidental advantage of the deep 
solid section used for the concrete arcli 
was that the illumination and appearance 
of the road was improved As shown by 


the photographs, the lagging and ground 
exposed between the arches was hidden 
from the foYward view, and the reflecting 
power of the concrete was more satis- 
factory tluxn that of the adjacent steel 
arches Tba continuous lines of struts 
added to this effect 

In conclusion, the trial justified its 
jiicepiion under the conditions holding or 
threatening at the time Fnder present 
conditions of shpply, it is unlikely that 
concrete inches can compete with steel 
archas for the support of loads in live 
ground On the other hand, they may 
come into consideration for permanent 
roads in settled ground, particnlarly 
w here corrosion is a major problem - - 
{With acJknoivlecIgtwnts io '* The Jron &' 
Coal Irade^y Review ) 
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A FACTORY CONSTRUCTED 
WITH PRECAST UNITS 


A ^'l:w workshop ior making precast 
concrete wall slabs, erected by 
OrUt, Ltd . at their works at 
Colnbrcwk, is constructed almost entirely 
in precast i^iorced concrete units 
Figs 1 and a are internal and external 
views of the factory under construction 
The mam portion of this single-story 
building i) IS 300 ft long by 48 ft 
Wide A continuation at one end is 72 
ft wide for a length of about 100 ft and 
a shorter continuation at the other end 
IS 60 ft wide and incorporates the boiler 
house which supplies steam to the curing 
tunnels seen in Fig i 

An annex, seen m Fig 2 on one side 
of tlie centre portion, is 36 ft long by 
12 ft wide and is intended to accom- 
modate the concrete mixing plant The 
new building will be devoted entirely to 
the manufacture of w-all slabs, and is 
planned for an output of 5.000 slabs 
each day Steam curing is a feature of 
the manufacturing process. The slabs 
will be placed in racks that slowly travel 
through the tunnels, where they will be 
subjected to a temperature of 160 deg 
F for a penod of four hours The chain 
conveyors for transporting the racks are 
below the concrete ground floor 

In the 48-ft wide portion of the build- 
ing there are two rows of outer columns 
and a single intermediate row The 
columns, which are spaced at i8-ft 
centres longitudinally and 24-ft centres 
transversely, are standard precast units 
increased in length and reinforcement to 
give 1 4 ft headroom The outer columns 
are 8 in by 6 J in. with a single cantilever 
head carrying the mam beams of the 
roof. The mner columns are 9 in l>y 
6^ in , with a double cantilever head 
The lower ends of the columns are grouted 
into a recess in the foundations 

The mam beams are standard precast 
I sections, 24 ft long by 15 m deep 
by 0 ^ in wide , when erected they have 
hinders projecting about 12 in above the 
top flange The secondary beams, also 
of precast 1 sections, are about i8 ft 
long by 12 in deep by 5 m. wide and are 
at 6-ft centres on the lop flange of the 
precast mam beams The 12 -in space 
above the mam beams is filled with in- 
situ concrete deposited between thin 
precast vertical slabs forming permanent 
shuttermg, and additional longitudinal 
reinforcement v^ired to tlie projecting 
binders is placed in this in-situ upward 
extension of the mam beams The flat 
roof IS composed of mverted precast 
trav units 2i m deep overall and about 
6 ft long A screed of ij-in minimum 
thickness is laid on the units to provide 
falls and a surface to which a double 
layer of roofing felt is applied. 

Along the centre of the building is a 
clerestory {Fig, i), the vertical members 
of which ate precast and are secured 
to the longitudinal be^ms by in-situ 
connections. 


Tlie walls consist of an inner and outer 
leaf of slabs measunng 1 ft 4 in. deep by 
4 ft long bv 2 in thick. The two leaves 
are spaced 8} in. apart so that they 
cover both faces of the columns The 
external finish is described as faced with 
stucco witli a scraped texture finish 
The principal windows are 14 ft long by 
4 ft high and consist of standard metal 
windows built into precast concrete 
frames The latter and the door frames 
{Fig 2) are 12J in wide so as to be flush 
with the inner and outer faces of the walls. 

Overhead runwav^ and sinular equip- 
ment are supported on steelwork 
independently m the roof construction 


The curing tunnels are isolated from the 
building structure Eaves gutters are 
of box sections and are of precast concrete, 
the sides and bottoms being about 1^ in. 
thick. 

In the 72-ft. wide portion, seesn on the 
right of Ftg. 2, the roof is pitched and 
IS carried on steel roof trusses of 36-ft 
span spaced at 9-ft centres. The sole- 
plates of the trusses bear ou longitudinal 
steel beams, which are supported on 
precast concrete columns spaced at 
i8-ft centres in two outer rows and one 
intermediate row . — {With acknowledg- 
ments to “ Concrete and Constructional 
Engtneenng *') 



Fig. L — Interior View, 



Fig, 2.-^-&cterior View* 
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SIMPLE FORMS CUT 
PILE CASTING COSTS 


1 . SIMPLE PLYWOOD PANELS, held at 
bottom by rads nailed to platform and at 
top by crossratls that also serve as runway 
supports, make up forms for first stage of 
concrete pilecastjng sequence first forms 
are so spaced as to permit casting alternate 
set ^ piles between those of first set. 


I NGENIOUS use of one set of pre 
cast square concrete piles as form 
supports for an alternate set poured 
the next day is resulting in unusually Ioa^ 
form costs on Tidewater Construction 
Corp ’s pile-casting job for a Navy pier 
at Norfolk, Va The contractor is taking 
advantage of the fact that the piles must 
remain in original casting position on the 
platform at least seven days for cunng 
Forms for the first group of piles poured 


on a platform are accurately spauxl to 
permit, after the first forms are stripped, 
insertion of f-m plywood hners against 
the pile sides as the forms for the second 
set poured between the individual piles 
of the first set The liners, plus end bulk- 
heads, are all the forms necessary for the 
second group of piles. 

The piles are i8-m square, reinforced 
with cages made up complete in advance 
with welded longitudinal bars, and placed 


as a unit. Piles vary from to 87 ft in 
length Jn the casting sequence, longer 
plies are always cast in the first group so 
forms for the second group he entirely 
within the slots between the first set 

The pile-casting yard is divided into 
three casting platforms, each accommo- 
dating a maximum of 24 piles Only one 
set of foi-ms, serving all three platforms, 
IS required for the fiist group, though 
three sets of hners or intermediate forms 
are needed for the second group, as they 
cannot be stripped until the piles ate 
cured and liftetl 

Along one outer etlge of each platform 
IS a permanent form securely anchored 
and held by outside knee braces This 
IS the anchor for all other panels used for 
casting the first group The other forms 
oi this set are simple panels made up of 
plyw^ood sheeting, 2 x 4-111 studs and a 
single 2 X 4-in top lail The panels are 
spaced and held at the bottom by 2 x 4 -in 
bottom rails nailed to the platform witli 
double-headed nails for easy stripping 
Notched 2 / 6-m templates placed across 
the tops of the panels, including the 
permanent form at the edge, automati- 
cally plumb the panels and hold them 
erect until 2 y fi-in transverse rails can 
be nailed, also with double-headed nails, 
across the tops of the side form rails 
These transverse rails not only brace the 
form paueLs, but also serve as the ba.se 
for buggy runways and working plat- 
forms As the side panels are 24-in high, 
there LS plenty of room Ijcneafh the 
transverse nuls for finishing Ojrner 
chamfers on the piles are formed by f-in 
tnatigular moulding to the bottom 

of the ade panels and at top strike-oif 
level. 



PLYWOOD LINERS Rgarnst piles poured previous dey ere forms for second froup 
Akernete piles mt In second suge are always shorter than those in first set. Runway 
supports for second pour are blocked up on first plies. 




3. transit-mix concrete is delivered to 
buggies at casting platforms for distribution 
to forms. Knee-bracing for outside form 
panel at right of platform is only bracing 
required for entire form system. Rest of 
form panels for first group of piles are spaced 
and hew erect by top transvene raib tied into 
braced panel. 

4# UNER PANELS for second group remain in 
place until all piles are lifted from platform 
after minimum 7-day curing period. Plugs 
fo top pile surfaces protect lift sockets 

5. EYEBOLT LAG SCREWS are screwed into 
spiral shell cast w the piles for lifting. 

6. RICHMOND SCREW ANCHOR (below) 
consisting of screw bolt and spiral shell, is 
held by carpenter foreman C. W. McDANIEL 
Bolt and shell are cast into pile at lift points , 
bole is removed and replaced with eyebolt 

screw for lifting 
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V, STRONGBACK huddled by revolving steam traveller lifts piles from platform and places 
them on barge for transportation to pb. Equalization of three point suspension is by dead* 
ended cable reeved through six multiple sheave blocks. 


Intermediate forms for the second 
group of pUes are simple plywood panels 
with the chamfer moulding nailed in place. 
They are supported entirely by beanng 
against the sides of the previously-poured 
first group For the second stage con- 


crete placing, the runways and working 
platforms are blocked up on the first 
group of piles. All contact form faces 
are carefully cleaned and oiled between 
uses 

All concrete is transit-mixed, delivered 



Sm REVOLVING TRAVELLER also places pre^brioted rainforong cages in forms. 

m 


to the casting platform in transit trucks 
by Southern JVIatenals Corp Trucks 
discliarge conciete direct auto buggaes on 
the runways for final dislnbutJon to 
the forms The concrete is vibrated 
with mternal-type vibrators and is float 
finished A liquid curing compound is 
sprayetl on to the top surface immediately 
after the concrete is finished. 

A full-revolving steam crane, mounted 
on wide-gauge tracks, lifts the completed 
piles from the platform and moves them 
either to storage or direct to barges in a 
slip alongside the casting yard for trans- 
portation to the pier job The crane also 
places the reinforcing cages. It is pro- 
pelled by a double-drum gas hoist at one 
end of the crane runway through direct 
and back-haul hoist lines. 

The traveller is equipped with a heavy 
I-beam strongback from which hang 
three hooks on multiple-hne sheaves 
reeved up to equalize the lift at all three 
points This is accomplished by three 
multiple sheaves fastened to sliackles on 
the strong back, each of which supports 
another multiple sheave carrying a hook 
A single wire rope, dead-ended at each end 
of the beam, runs through all six sheaves; 
thus the load on each pair of sheaves is 
equalized. 

Each pile is fitted with three equally- 
spaced lifting points The spiral casing 
part of a heavy 2-m Richmond screw 
anchor, held by a screw bolt, is cast into 
the top face of the pile at each pomt 
during concrete pounng When the pie 
IS to be lifted, an eyebidt lag screw is 
screwed into the incased shell 

E C Cunningham is superintendent 
of the pile casting yard for Tidewater 
Construction Corp,, Norfolk, contractor 
for the pier job ,— acknowledgments 
to Construction iMethods.**) 




EXPERIMENTAL HOUSES 


Boot “Beaucrete.” 


T he Boot " Beaucrete concrete 
house IS erected on foundations 
of normal strip construction in 
cast 1ft sftu concrete A central groove 
receives the concrete piers and pre-cast 
footing blocks Framework is formed by 
twin reinforced concrete piers set at 
about 3 ft centres. These piers are 
made up of inner and outer sections 
bolted together at 4 ft 6 in sections, 
with a spfice between to ensure a con- 
tinuous cavity in the external walls 
Outer sections are continuous from 
foundation to wall plate, but inner 
sections are interrupted at first fioor 
level by a contmuous reinforced concrete 
beam supporting the floor beams This 
also serves as a hntei for door and 
window openings 

External walls are of canty construc- 
tion with an external leaf of in thick 
dense pre-cast concrete units, stiffened 
horizontally by flanges 3^ in wide, 
which form beds for the horizontal 
joints and receive the wallties The 
uitemal leaf is of foamed slag pre-cast 
concrete units, 3 in thick, ■which are 
rebated at their ends to cover the internal 
sections of the piers The chimney and 
major part of the party wail are of cavity 
bnckwork Partitions are of foamed 
slag concrete slabs 

The roof is of heavy framed timber 
construction covered with plain tiles and 
lined with hessian-remforced bitumen 
felt 

The ground floor has a base of hardcore, 
a sub-floor of concrete, a waterproof 
membrane and another concrete slab with 
Gran wood finish The upper floor is of 
pre-cast reinforced concrete beams suppor- 
ting reinforced concrete slabs, finished 
wi& Granwood All ceiimgs are of J m 
plasterboard, finished with calcium 
sulphate plaster. 

Birmiffighann Corporation House 

The pair of semi-detached houses 
built by the Corporation of Birmingham 
are not exactly alike m plan or construc- 
tion although they have many features 
in common The mam differences are 
in the external cladding, roof covering 
and first floor construction House No i 
has two, and House No 2 three 
bedrooms 

House No I has foundations of normal 
mass concrete and a steel frame of pro- 
pnetary design. This frame consists of 
stanchions, floor and ceding joists and 
roof trusses, formed by welding steel 
rods, bent to form a lattice pattern web, 
to flat steel flanges Stanchions and 
roof trusses are spaced generally at 3 ft 
centres, but stanchions occur immediately 
at each side of the party wall and support 
a roof truss m the cavity. ' 


Nine expeilmental houses for which the Ministry 
of Works granted fscilitiee for huflding are 
discussed in the Second Repon of the Committee 
appointed to advise the Government on matenais 
and methods of construction All of the types 
are fully described and illustrated in the Report 
end the Committee's conclusion on each one 
is given. Three of riie types, not previously 
illustrated m Building,** are briefly described and 
Uiustrated here. 
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KEYHOUSE UNIBUILT 

The framework is of storey>height braced waM chassis with all trusses spanning the width of 
the house The sections are I0 ft by 4 ft weighing 65 fbs and are easily handled 
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External walls are of 4^ m bnckwork, 
with ail internal wall of foamed -slag 
concrete slab, 3 m. thick, separated by a 
3 in wide cavity Both leaves are 
connected to the stanchions with light 
metal clips, but felt parts prevent direct 
connection between the frame and the 
wails. 

In the living room, the floor consists of 
6-in hardcore, 4-in concrete, building 


paper, 2-111. coke-breeze concrete and i-m. 
tongued-and-grooved boarding, nailed 
to the coke-breeze concrete upon a 
continuous layer of bitumen mastic The 
first floor IS constructed of factory-made 
panels composed of f-m. tongued-and- 
grooved fioonng The panels are rebated 
at the ends to fit over the flanges of the 
steel floor pists The panels are gene- 
rally 7 ft long by 3 ft. wide, but some are 


Htwvfsmhw ItMB 

mad^i in shorter lengths to conform to 
plamimg reQuiremente 

The roof is covered with plain tiles 
laid on pre<cast reinforced lightweight 
concrete units, which bear upon the 
steel roof trusses Ground floor ceiUngs 
are of i lu plasterboard, supported by 
light timber joists, which are covered 
on their upper surfaces with insulating 
felt. First floor ceiUngs are of similar 
construction, but no cabot quilt is 
provided. 

House No. 2 diflers mainly m the 
following details —On the ground floor 
the living room and kitchen floors are 
covered with wood block flooring i-in in 
thickness, laid on bitumen mastic Pro- 
prietary lapped asbestos sheeting, bolted 
to the steel frame, is used for the external 
walls, instead of the brickwork m No i. 
Tlie first floor consists of pre-cast rein- 
forced hghtweight concrete umts of 
tray shape, rebated to fit on felt pads 
over the flanges of the steel joists The 
first floors are finished with coloured 
asphalt flooring, laid on hard felt For 
the roof, proprietary asbestos roofing 
units are used, instead of plain 
tiles 

Keyhoute Unibullt 

The aim of the Keyhouse IJnibuilt is 
to provide a method of building per- 
manent houses which will allow flexibility 
in design and in choice of materials, 
while benefiting, m cost and speed, 
from quantity production of standard 
factory-made units assembled on the site 
by dty processes 

In the prototype houses erected m 
Coventry and described here, the 
materials used were those which were 
available at the time 

The framework of braced wall chassis, 
one storey in height, with all busses 
spanning the house width, is made of 
1 8 and 20 s w g. cold rolled strip steel 
ridge, welded m shop and clipped 
together at site Tlie sections are lo ft 
by 4 ft weighing 65 lb, and are easily 
handled 

External walla are of J-in asbestos 
cement trays, 4 ft by 2 ft by 2} m with 
Gypkhth wood-wool mfillmg clipped to 
the frame with metal keys Gyproc 
plasterboard was usetl for the internal 
lining, J-m thick and jointed with steel 
strip For partitions pressed steel studs 
with J-in Gyproc plasterboard cladding, 

22 s w g steel skirtings, ceiling runners 
and panel strips were I^ty wall 

was formed by two layers of Gypkhth 
slabs between 5-ply laminated phuster- 
board. 

For the ground floor, pre-cast 4 ft by 
2 ft. aerated concrete slabs on timbCT 
bearers on sleejxsr walls were used The 
first floor was similarly tr^ted but 
carried liy a 20 in. deep lattice girder 
spanning the house. The roof was 
treated m the same way as the ground 
and first floors but finished with ruberoad 
m two layers, with oo^ung ui materials 
similar to those used for the cladding, 
laid m bitumen — (W%th acknowledgments, 
to " Building "). 


Stanchions, floor and ceiling joists, and roof trusses are formed by 
welding steel rods lattice pattern to flat steel flanges The outer waU of 
brickwork and the inner wall of foamed slag concrete slabs are both 
connected to the stanchions with light metal clips 
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Balmer LounHe & Gb.Xtd. 

ELECTRICAL, MECHANICAL, STRUCTURAL 


ENGINEERS. I 

. METAL OIL, CEMENT MERCHANTS. 

COAL, FLOUR, 

TEA, PAPER, INSURANCE, GALVANIZING, 

SHIPPING AND PASSAGE. I 

ELECTRICAL 

Accumulator Batteries, Alternators, Carbon Brushes, 

Cables, Conduit Dynamos, Electrodes, Fans, Furnaces, 
Generators, instruments, insulating Board, ironclad Switch 
and Fuse Gear, Lifts, Lamps, Laboratory Equipment, 

Motors, Transformers, Switchgear, Repairs to all types of 
Electrical Plant and Equipment, Etc. 

MACHINERY 

MILL STORES 

Auto Trucks, Boilers, Bearing Metal, Belting, Boiler Com- 
position and Lagging, Coal Cutters, Conveyors, Chains, 

Crude Oil and Diesel Engines, Fire Appliances, Gauges, 

Hose, Mining and Quarrying Machinery, Points and Cros- 
sings, Valves, Tool Steel, Tubing (Flexible Metallic)," V” 

Ropes Wheels and Axles, Tea Machinery, etc. 

METAL AND 
MISCELLANEOUS 

Antifriction Metals, Bars, Billets, Bolts and Nuts, Channels, 

Galv., Corrugated and Plain Shee^u^ Flats, Joists, Nails, 

Plates, Rounds, Ridging, Screws, Squares, Tees, Asbestos ' 

Cement Sheets, Cement, Waterproof Roofing, Masonite ■ 

Presdwood, Insulation Board, Fencing. t 

LUBRICATING OILS 
AND GREASES 

Lubricating Oils for every purpose. Cup, Ball Bearing, 

Sponge and Black Axle Greases; Cutting Oil and Paste, 
Soldering Flux, Disinfeaants, Inseaicides, Wood Pre- 
servative. 

GALVANIZED 

HOLLOWARE 

Tanks, Drums, Ducting, Piping, Pans, Containers, Sheet 

Metal work of every description. 

STRUCTURAL 

STEELWORK 

Bridges, Factories Struaures, Cooly Houses, etc. 

Head O/iice— 103, Clive Street, Calcutta. 

Branch Office- 

-5, Graham Road, Ballard Estate, Bombay. 


Telegrams:—'* BALMER ” 
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^ DESIGN cf STEEL & REtN- 

FORCED CONCRETE STRUC- 

535 

3® TURES, Trusses. Factory 
Buildings. Residential Buildings, 






FABRICATION of Steelwork 
and Ready bent Reinforcement 
S/iLJJ R.CC.Work as per design. 


CONSTRUCTION of steel. 
R.C.C. and Other Structures* 


CONSULT. 

THi FABRICATED STEEL & 
CONSTRUCTION CO.^ LTD^ 

DESIGNERS, ENGINEERS & CONTRACTORS 


CAHA CHAMKRS 


Phone. iMJO 


23, Medows $tr«ct, BONBAT I. 


Gram. " FASTCODE*' 



Manufactured by 

THE INDESTRUCTIBLE PAINT 
CO., LTD,, 

LONDON 


Ideal /or 

WATERPROOFING 

All type of Roofs & Surfaces 

For full particulars write to 

! 

I The Sole Agents 

I THE ORIENTAL ELEC. & ENG. €0., 

i Norton Buildings - - - CALCUTTA 



WATERPROOFING ^CONP/OUND 

. - / ! i l ■ 

THE BEST/MEDIUN 

/ / ' / '' 

WA'^ERPROOFING 

CEMENT^CONCRETE 


rULL FJWriCULAIIS mOM THE sou AGENTS** 

BHARAT CONSTRUCTION C!L'! 

n. CLIVE STREET. CALCUTTA 
PHONE: CAL. 4 124 
CKAHS: VEOBKO 


Pronounced 



CKE-KO 


THE BEST 

CEMENT WATERPROOFER 

Prcfemd and uMd by Expert, and Eminent Authoritie, 
becBUie IT ENSURES PERFECTLY WATERPROOF 
CEMENT CONCRETE OR PLASTERING 

“CICO»» 

INCRCASeS THE STRENGTH OF CEMENT TO A VERY 
MARKED DEGREE AND FETCMANENTL.Y CURSES SA|.T>PSrrRE 
& KEEPS THE STRUCTURE ABSOLUTELY BONE-DRY 
HIGHEST GOVT. TEST CERTIFICATE 

COMPARE *' CICO S” WITH ANY SIMILAR PRODUCTS AND 
JUDGE FOR YOURSELF 

Large Fresh Stocks Always Available 
WRITE FOR Full Details and Copy of Covt, Test Report 

THE STRUCTURAL WATERPROOFING 00., 

21*1, Dover Rood, Ballyguitge, Calcutta. FImne Pk. 756. 
Telegrams : <*^uaprocf** CialcuM. 

SeVing AgeatM 

eiLRA^MDClSS ACBtiTtiNeT tk CO.. 

Lahope gfc Delhi. 


IT WILL BE OREATLY APPRECIATED IF OUR 
READERS, WHILE REPLYING TO ADVERTISE- 
MENTS, MENTION THIS JOURNAL. 
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AGENCIES 


^ FLEXIBLE DRIVE & TOOL CO^ LTD. . “Bitx” Portable 
Grinders from f/ts to 4 H.P. for all trades. 

« STACATRUC. IWobile Units -'Lifts 2 tons to a height of 10 feet 
* AiR CONDITIONiNG & ENGINEERING LTD. . Complete Range of Industrial, 
Air Conditioning and Ventilation. 

MARCO REFRIGERATORS . Complete Domestic Range. 

« U. D. ENGINEERING CO.. LTD. . Industrie Refrigeration, Ice-Making plant, 
complete range of dairy equipment 

* WiLUAM E. FARRAR LTD.. Sewage Equipment, Quickspray wash 
Fountains, “ Crown ” handHng trucks. 

» KEIGHLEY LIFTS LTD. , Electric Goods & Passenger Lffts. 

« RUTHERFORD OIL BURNERS LTD. . Oil Burner's for 
every trade. 




m 


WORK 


» R. C. C. SILOS, WATER TOWERS, Etc. 

« FACTORIES, BUILDINGS, HOUSES. 

» ROADS TO SUIT ALL CONDITIONS. 

* lETTIES, WHARVES, BRIDGES. 

PILE FOUNDATIONS — Vifaro Piling System and Precast Piles. 

« GLOVER CONSTRUCTION UNITS -Spans from 8-0" to ISO'-O". 

St ROOFING A PAINTING — McKenzies Roofing ( Texaco Products }. ^EST 
« BARGE BUILDING -Boats, Barges, Lighters. ^ 

St " GUNITE ” — For lining and strengtiiening ail types 
of structures. 





McKenzies E~x±i»> 


8EWRI, 


BOMBAY. 


ESPLANADE, 


MADRAS. 



fndiaa CSoaento JtemHil 


SMMBkcr ink, 1*4« 



MIS E cgm un 

(INCOKPOKATED IN ENGLAND. LIABILITY OF MEMBERS LIMITED) 

ENGINEERS & CONTRACTORS 

With Structural Yards, Foundries & Machine Shops at QUILON 
List a few of their more important Engineering Agencies:— 
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PILING & FOUNDATIONS 



For INDIAN SEAMEN’S HOSTEL 

By 

Simplex CONCRETE PILES (india) Ltd. 

CALCUTTA .... MADRAS 


XIX 
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treetex 

INSULATING & BUILDING BOARD 



FOR 

THERMAL & SOUND INSULATION 
IDEAL FOR 
CEILINGS, WALLING 
PARTITIONS 

CINEMAS. STUDIOS, ETC. 


HEATLY & GRE SHAM 

■■■■■■■■■■■■■ LI Ml TED «■■■■■■■■■■■ 

(INCORPORATED IN ENGLAND) 

CALCUTTA BOMBAY MADRAS LAHORE 



»ferSTrmfo rm^pt 

for 

FLOORING AND PAVING — ^forms a dense, compact floor ; a floor 
that is tough, wear-resisting, dustless, water-proof and grease-proof. 
The only successful flooring for heavy service. 

WATERPROORNG — Ironite and portland cement applied as a 
slurry successfully waterproofs- all classes of porous surfaces such as 
brick, concrete, etc 

SoU Agents: 

HEATL¥ & GRUISHAIH 

wmmmmmmtmmmmmmmmmm limited mammmmmammmmmmmmm 

INC IN ENG. 

CALCUTTA - BOMBAY - MADRAS - LAHORE 
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ELEPHANT BRAND 
DUPLICATOR 


CAN BE HAD FROM: 

INDIAN PAPER SALES ASSOCIATION 

FORBES BUILDING - - FORT, BOMBAY 

ORDERS ONLY ACCEPTED 
DIRECT FROM CONSUMERS 



Rs. 3-14 

PER REAM 
(500 SHEETS) 

SIZE 8i" X 13" 


THE 

TITAGHUR PAPER MILLS COMPANY, LIMITED 

THE MILLS THAT ADVERTISE THEIR PRICES 
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FRANII PILE FOUNDATIONS 



Sujapott the 


B i- . ^ 


iPilii 


NEW CUSTOM HOUSE, 
CALCUHA 





I * P **■ 
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mm 


Supported entirely on Frank! Piles. 

Driven from 62' to 80' to suit strata. 

Test loads 90 to 120 tons per pile. 

FRANKI REINFORCED CONCRETE PILES 


• SPEEDILY DRIVEN. 

• CAST AND CONSOLIDATED IN 
• GREATER BEARING CAPACITY. 

• MOST ECONOMICAL AND EFFICIENT. 


Pfease wrKt for descrtpOve brochure to the Sole Licensees In India. 


ICi? 



THE BRAITHWAITE BURN AND JESSOP 
CONSTRUCTION COMPANY, LTD. 
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CONCRETE TEXT BOOKS I 



Be. 



1 

BaMoieed Concxoto SMairbin and Tanka by W S> 





CjmT 

7 



R 

Entfanatiag and Ooat Kon’>"V foe Concrete Stmcfuie 





kyJl.E WyniL 

11 



3 

Dsmgn end Construction of JPorm Work for Concrete 





StxQCluroc 1>7 A E Wynn 

IS 



4 

Conorete Goastruetioa Made Baar Inf Lestta Turner 

3 



a. 

Elomssilarr Cade to Xeinldtoed Concrete by Albert 





Lafcenan 

t 



a 

ModemMeOtadaofConcreteMakmgbyE. 8 Andzewa 

ft 

1ft 


1, 

BCaaubct ire and Baea of Conereie Products and Oast 





SlonobyH L Childe (New Banaed Edn ) 

6 



10 

Monlds for Caai Stone and Pre-«aal Conczewby Barren 





and Ongory 

3 



11. 

BeonnsBendetums Concerning Bebdoroed Conciea 





Wwtai 

0 



12 

Concrete Pruner 

0 



13 

Studmis* Taort-Booic of Reafoiced Concrete Theory 





and Practice by X. P Mean 

6 



14 

Belnfoiced Concrete Dengnen' Handbook lary C E 





Reynoida 

12 



18. 

Beinlbcoed Concrete Water Tovren. Dunkera, Siloa & 





OaittztoabyW S Gray (Beeaed Edition) 

7 



16 

Etesnenta of Reinforeed Concrete Deeign by B C 





Adame 

4 



it 

Handbook on (he Code of Pradioe fez ReuifoxcMd 





-Conexeu by W L Scott and W H. CbunTlUe 

6 



U 

PoniKid Cexnanl by A. C Davu 

22 



1ft. 

TTealgn and Conetroction of Concrete Roads by 





SAB Smith 

ft 



SO. 

Coaczete Suxfaoe Pim^s, Sendezbtg A Tetxaxao 





(Old Edilfen) 

4 

14 


31. 

Concrete Doifeca FrauheSr RenderingB and Temxso 





by 0»y and Chslde. (BeTlaed BdliSon) 

ft 



33 

ManiUctun of Concrete RcoJbig TUee by Baamgarten 





AChQda 

5 10 


33 

Concxete Design Made Easy by V A Dighe 

3 

0 


M. 

Batl Foundabona * The Soil-Jane Mediod ol Demon 





with Worked Exunplea by A L L Baker 
<Raviaed Gdstioiv) 

ft 

a 


aa. 

^DeiigfL ot Dootae by J 8 Temngton . 

2 

4 


so 

Zleaign of Arch Bocfe bryj. S Temngton 

2 

4 


ST. 

BatoEamedCoaccetaPeingbyF E W«&twor&-8bjelds 





and W. 8. Gray 

ft 

ft 


jft. 

Pcactseal Ewnples of Reinforced Cotuareta Design in 





aocordanoe with the b C C By-baws (1938) and 
the Code of Practice by C E Reynoida 

Z 

ft 


SB 

Concrele Conetractton by C E Seryiudde (A practical 





and complete libnuy sn ene Toluma) 

It 

4 


30. 

Bow to Make Good Cmerate by H N WaUh 

a 

0 


31 

Daaign and Canetmcboa of An^taid Sbehen by 





Donovan B Lee . 

ft 

ft 


32 

Deaign of Pyramid Bools by J. 8 Terxingtoa 

ft 

4 


33. 

Road Bzidgea sn Great Britain 

4 

6 


38. 

Cemanl Chamula' and Woxfca Managexa' Handbook 





by W Wataon 

11 

4 


36 

Refereed Concrete Chimneya by P C Thylet 

6 

ft 


37. 

Concrete Year Book'^-lAtealEdiiionr— by Oeeax Faber 

a 12 


38. 

" hufinence lonaa fox Thnwt and Bendmg in the fined 
Arch ” by B. Enkaan 

2 


8 i 

38 

*■ Contimsoua Beam Stmetuzaa " A degree of fimty 
mediod and the method of moment diatzOnition — 
by E Shepley 

s 

10 

• 1 

40. 

'*Farm8Qoo,Gtananes and Tanka *'byA M Penning- 
Ion 

4 


^ 1 

■ 1 

41 

Eatfanalmg and Coeung Pre-oast Conezets Products 





and Cast Stone by F. H Fielder 

ft 



43 

An fetroduetkon to Comerete Work by H L Childe . 

1 



43 

“ Btabealty Indelenmnate Structures" byS Cariner 

3 

12 


44 

Stybah Hcmtaa by Mam Constmetum Co. 

ID 



4S 

Arch Design Simplified by W A Fslrkmat 

9 



46 

Sheet Pfima. Coflerdims end Caissons by Donovan 



i 


H Lee 

7 
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The Aalhoa ef flie fbllawfttg piibUontfoBa la 

Ml. R. S. Dekhpuida, BJE , A MJtX. (Indial 




4T 

Modem fdeai Homes for India — Revsaed Editian 

1ft 



48 

Cheap A Healthy Homea for the Middle Qasaes 





(4lh Revised and England Edilionj 

7 



48 

A Text -Book of Remf arced Concrete by Deahpsnde 





and SuUraitu (Revised Edn ) 

18 



80. 

Bnild Tonr Own Home 

10 



81 

•A Treatise on Budding Constniciipn 

13 



83 

RhiMratrre Erantples m R C C Design by G V 





Vaxtafe AGP Nagaikaz . 

5 



83 

Mutenala of Conatmetione . , . . ^ 

8 



84. 

Di^aeal of Donteedc Sewage and odtar House Rafuse 





GftazuthO 

1 



86 

Conecete— Plam and Reinforced (Marathi) 

4 



». 

SnlaUha Vaatu Shastn or How to buBd Modem Housea 





(Marathi) .... 

3 



67. 

ftnlabha Vaatu Shastn or How to build Modem Boneee 





(Otijanfi) 

4 



88. 

De. do do do (Hindi) 

4 
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Crores of rupees' worth of goods 
are damaged every year bydampu 
This needless waste is easily avoidei^ 

PUDLO' 

BRAND CBIBiT WATERPROOFER 

will permanently convert a damp 
godown into a safe, bone dry 
storage room. "PUDLO" keeps 
out damp just as surely as a sheet 
of glass keeps out rain. 

. SALES AGENTS FOR INDIA (EXaUDING 
THE MADRAS PRESIDENCY^ KARACHI) 

BORNsCOiTa 

HOWRAH IRON WORKS. HOWRAH 


etaonaa % 
triuaoN » c*. 
aaoiMK TowH. r 


Sales Agents for : 
MAnaon: 

» R. MKNMAN as 
MOHAttn. UMitna 

Sitpphes afap obtainable ffwm 


♦mtrFIri?** €Ch 
c D «. o • 


mnumxio. mmn » oo. 
nu iMMLi.. coNNMMMr cmcUa, 
A.JI)C«lrC NV-W 


OBMMfy Tta ea tw d .csk, 

at nt iBiiMw n w. 
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STRENGTH 

AND 

STABILITY 


STRENGTH AND STABILITY have 
made CHAMUNDI Cement the chotce 
of leading Engineers and Contractors. 
Chamundi Cement has proved its 
unfailing service. 

Fcr fank&r particulars appfy to * — 

THE MYSORE IRON & STEEL WORKS, 

BHADRAVATI. 


•• VALAMOID” 

PLASTK ROOFINC 

(IS APPLIED COLD) 

FOR WATER PROOFING j 
ANY ROOF AND 1 
FOR EXPANSION JOINTS \ 
IN CONCRETE STRUC- 
TURES & ROADS. 
REMAINS PLASTIC DOES 
NOT CRACK OR CHIP. 


MANUFACTURERS 

MACFARLANE A CO., LTD. 

18, Tuifn Road, Tangn, 34, Lamlnfton Road North, 

CALCUTTA. BOMBAY 8. 


fFtiSt /or 

<«THE VALAMOID WAY” Booklet: 

PLEASE MENTION THIS JOURNAL. 


STARTING - - 

AN INDUSTRY? 

If you do then you will need the services and 
ex^rt guidance of Industrial Engineers, represent- 
ing specialists in every phase of industrial activity. 

We wi7/ assist you to start any of the following 
manufacturing /ndustr/es. 

ARCHITECTURAL : 

0 Design of Theatres, Offices, Schools, Hospitals, 
Canteens, etc. 

MECHANICAL : 

9 Prime movers — Hydraulic, Pneumatic, Auto- 
matic and Semi-Automatic Working Machines, 
Machine Toois, Steel Rolling Mills, Ship Build- 
ing, Dock Xards, Sewerage and Sewage 
Disposal, Plastics. 

CHEMICAL ; 

^ Cement, Soaps, Cosmetics, Viscose and Acetate 
Process Rayon, Plastics. 

ELECTRICAL : 

% Motors, Generators, Transformers, Radio 
Receivers, Transmitters, Elcaronic Control. 

YOU CAN HAVE OUR ASSISTANCE IN 

— obtaining market research report — determining 
the initial production attempted — selecting raw 
materials and Purchasing machinery— planning the 
layouts of Building and Plant — commissioning 
Architects and Building Contractors — su]>ervrsing 
the erection of Plant — recruiting the staff and Initiat- 
ing production — planning, setting and checking up 
the distribution— advertising and preparing cata- 
logues for this product. 

If it Is a PARTICULAR PRODUCT you are interested in, 
let us undertake fbr you any one, or all, of the following 

Product Design and Development — Product Styling 
for High Sales Appeal and Low Manufacturing Cost 
— ^Tooling of Production — Mechanisation of Hand- 
Operations. 

This Company has also active co-operation of several 
American Industrial Research Corporations, specia- 
lists in Radios, Refrlgernion, Chemical and Mecha- 
nical Engineering, Plastics, etc. 

For further particulars wnte to : 

Executive IHrector and Chief En^ncer, 

DEVELOPMENT ENGINEERING 
ASSOCIATES (INDIA) 

45^7, Mahatma Gandhi ItoBd, Fort, - BOMBAY. 

DEZ BAA 


TtW 



Indian Conereto donrnal 


THovemher IStih, 1 B 4 M 


BIRD 4& €0 liahore^ Meir Delbi ^ Dawnpore 
Selling Agents: The Cement Marketing Co. of India, Ltd. 

Government control of cement has now been relaxed and the various brands of cement 
distributed by A.C.C. & DALMfA Groups are once again available for all purposes from 
our authorized stockists In the following towns 


LAHORE AREA:.. 


abbottabad 

R. S Savduoi 
ABDUL HAKIM 
ABOHAR 

ADAMPORB DOABA 

AHMADGAHH 

AKALQARH 

ALAL 

ALAGHOB 

AMRITSAR 

arifwala 

ATARI 

BADAMl BAGH 

BAUHATH PAPROLA 

BADDOMLALHX 

BAHRAM 

BAHAWALNAGAR 

BAHABTAIPUR 

BASTGA 

HASNU 

BARIWALA 

BATAJLA 

BBGOWAL GHARTAL 
B1&A3 

BHAGTAlfWAlA 

BKAKKAB 

BHALWAL 

BHATINDA 

BHAUK 

BHBBA 

BHOGPTTBSlBTrAL 

BASai PATHANAR 

BASAL 

BABIRPUB 

CAHBRLLPUR 

CHABIANA 

CHACHRAN 

CIHAK JHUMAA 

CHAK AHRU 

CHAK KARRO 

CBAKVAL 

CHAWIKDA 

CRAHAKWALA 

CHAKGAKATTOA 

CEBNAB WEST,, 

BA NTT 

CHHEHAETA 
CHICHAWATSl 
ROAD r 
CHIinOT 
CETSHTIEK 
C5UHARKAKA 
CHUTIAI7A 
DALHOUSIB 
R S Paihankot 
DATTLATAIA 
DASKA 
DABUrA 

DBRA BABA RA!TAK 
BRBA ISUAEL SHAH 
R S Purt/akhan 
DBRA GHAZI shah 
DBRA KAWAB sahib 
DARBABSAHIB 
DHARAMPUR 
DHARTWAL 
DHILWAH 
DHUDIAL 
DHUIH 

DHABAH SINOB 
DIRA 
DUXGAl 
DISTAHAGAR 
DIHGA 
DORAHA 
DHKOA BUNGA 
DTTNTAPUR 
BIORABAD 
PARIDKOT 
FATERGARH 
CHURIAH 
PAZILEA 
PATEJAHO 
FSBOZEFUB CITY 
A CANTT 
GARRSHAHKAB 
GASHAR 
GAZIOHA 
GHAOGAR 
OTDDABBAHA 
OG51AHA 
GOltAYA 
OUJARKHAN 
OOBrUDGARH 
QOJRA 

OnJRAHWALA 
OOJRAT 
eUL IMAM 
OQRBABPHR 
OHBB HARSHABAI 


OUNJATAB 

HAFIZABAD 

HABITNABAD 

HARIPUR HAZARA 

RASiTPim 

HiIffJ>rMALKO'r 

KIRA SISO 

HOSHIARPUR 

HABAFPA ROAD 

HASAN ABDAL 

ISAKHEL 

INJRA 

JAORAOK 

JAHANGIB BDAD 

JAHAHIA 

JAIJON DOAl^A 

JAMMU 

JAT^AIABiC 

JALLO 

JAITU 

JANDIALA 

JAKIWALA 

JARANWALA 

JHANG MAGHIAHA 

JHELUM 

JOGINDEBHAGAR 
JfJLLUHDBR CITY A 

CAHTT 

JUTOGH 

TWALAMUKHI HOAD 

KHKWHA 

BABUL 

B. S Cbmen A 
Pakawar 
KABUL HIVEB 
KAKULU U 
KALAKB 
KALKA 
KALABAQH 
KAXLUR EOT 
KAMOKB 
KANGAITPUH 
KARGRA 
KAPUATHALAj 
KABTARFUR 
KAROR 
KASAULI 

S S SttUbt 

KHA1BAB4D 

RHUSHAB 

KASUH 

KHAKKWAl- 

KHAROa PAEKA« 

KOT RADHAKtSWEV 

KAKDAGHAT 

KUHDUH 

KHAHHA 

KHAHPUB 

KHASA 

KOT ADU 

KHABIAK 

KILA RAIPUR 

KOHAT 

KOT KAPURA 

KOT LAKHnPAT 

KURALt 

lAHORR A LAHORE 

CAHTT 
LAKHEWALI 
LAKIMARITAT 
LALAUVSA 
LALIAW 
LODHRAH 
LOHIAN KHA9 
LEIAH 
LUDHIANA 
LYALLPUS 
MACLEOD GUBTJ 

ROAD 

KAGHABWAL 

ALAUSI 

MAJITHA 

MALAKWAL 

MALERKOTLA 

MAKHU 

MALOUT 

MALSIAN 8HAKOT 
MAHDI BAHAUDDI5 
MANDRA 
MANSA 

MAKE BALOCRAK 

MAND1 BURBWAIA1 

UAKDI STATE 

MANGWAL 

VARDAN 

UAMU KAXJAH 

MAUR 

MAmWALl 

MIRPITR 

R 5 Rani Atamiffr 


MIRAH SAHIB 
MOGA 

UOGHALFUBA 
MOKTGOMB&Y* 
MORZNDA 
MUKRRIAK 
VUKTSAK <B B AG.! ) 
MULLANFUB 
MULTAN CITY A 
GANTT. 

UURBRE 
ILS MavtUpiniu 
VUZZAFFARGARH 
MUaiDEH 
MIANCHANHTT 
VINCHINABAD 
MIBAN SAHIB 
NAKODAB 
NANEANA SAHIB 
NABANG 
NAROWAL 
KAWAHSBAHB 
BO ABA 
NOWSHBRA 
NUBKOT 
NUHMAHAL 
NURPOBE ROAD 
KAQROTA 
OKARA 
PALAMPUR 
PABACHIRAR (Fm 
Thai) 

FASRUH 

PATHAHKOT 

PAXPATTAN 

PATTI 

FINDI6HSB 

PINJOUR 

PATTOKI 

PESHAWAR 

PHAQWARA 

FBILLAUR 

PBULERWAN 

FIRMABAL 

FIND DADAH EHA 

FIPLAN 

QAIDAN 

qiLLA SBEIKHU. 
PUHA 

QILA 80BHA SINGH 
BAHON 

BANBIRSmOHPUBA 
RAIEOT(R S 
iivUanjfw) 
BAHWAH 
RAIWIND 
RAHIHTAREHAN 
RAJA JANG 
BANBIR SINGH. 
PUBA 

ROHAKWALA 
RAWALPINDI 
RBNALA KHUBD 
BUPAR 

ILURALA ROAD 

SADIKABAD 

8AMBRTAL 

8A1LA KHURD 

8ANAHWAL 

SANGLA HILL 

81LLANWALI 

SARA ALAMGIR 

SAROODHA 

8AENA 

SATNAUR BADE. 
SBON 

SHAH ALAM 
BHAHDAEA 
SHAEAEPVR 
in.S Sbabdan) 
SHAHFUR 8ADAB 
SHAH CEAURASI 
SHORKOT ROAD 
BHDJABAD 
SIALKOT 
S1HALA 
SIMLA 
STRHIND 
SOLON 
BUKHO 

SDLTANFUR LODEI 
SUKHEKB 
SRINAGAR 
R S BtttOum or 
RaiMipfndf. 

TALAGANG (JL S 
ChaJuaal) 
TALWANDI 
TARN TABAN 
TANDA URMAR 
TAHDIAVWALA 


TANK 
TAXILA 
THRIU SAN3I 
TBH8IL SHAKAH- 
GARH 
THABALKS 
TBAL 


TOBA TEE SINGH 

VEHARI 

YERKA 

WAZIRABAD 

WARBURTON 

WABAWEWALA 


NEW DELHI ASEAl*.^ 


ACHNEBA 

AGRA 

ALAL 

ALIGARH 

AMROHA 

AMBAIA CITY 

AKBALA CANTT 

ATBAULI ROAD 

BABRAI4A 

HABHAN 

BARAKA 

BARNALA 

BAOHFAT ROAD 

BAH (R B BtUmau}) 

BAHADURGABH 

BAHJOl 

BARETA 

BASIKERATPUR 

BEGAMABAD 

BHIWANI 

BHUCECHU 

BALLABOARH 

BAKAUT 

BUDELAUA 

BULANDSHAHR 

BIJNOB 

BRINDABAN 

CHANDAUSl 

CHANDPUR 8IAU 

CaHINTANVAIA. 

CHOLA 

DADRl 

DAIJaA-DADBl 

DlBAl 

DBHBA DUN 
DELHI 

DELHI SHAHDBA 

DROBAND 

DANKAUH 

DAURALA 

DHAMFUE 

DHANARI 

DOrWALA 

ETHADPUB 

PABIDABAD 

FEBOZABAD 

a ANA UR 

GAKGOH 

OARHMUKTESAR 

GHAZIABAD 

GHAAAUKDA 

GOT 

OOHANA 

GURQAON 

GULAOTHI 

HALDAUH 

HANSl 

HARDWAR 

HAFUR 

HATHRAS 

HISSAR 

HASAN7UR (H B 
aajrctoU) 

JAGADHBT 

JAKHAL 

JALEBAR ROAD 

JAWALAPUR 

JIND CITY 

JULAKA 

EALANWALT 

KANTH 

KANDKLA 

EAUBABA 

KHATAUU 

KHSKBA 

KBUBJA 

KARKAL 


KArTEAL 

RASBZPUR 

EASIUPVB KHEEI 

KOSI KALAN 

K08LI 

HOTDWARA 

HURUKSHETKA 

LEHRAGAGA 

LHAKBAB 

LOHABU 

UANDI DHANAURA 

UADLAUDA 

HANGLORE 

HANSURPUR 

MEERUT 

MILAK 

MORADABAD 

HOW ANA MANDT O/A 

MUNDLANA 

HURADNAGAB 

MURBAN 

MUSTAPABAD 

MUTTRA 

HU7AFFARNAGAR 

NAJIBABAD 

NAGARIA SADAT 

NAOINA 

NABHA 

NANAUTA 

NARSLA 

NARWANA 

PALWAL 

PANtPAT 

PATIALA 

PILKHUWA 

EAIWALA 

llAJA^KA-SAHASPUR 

RAJOBAT.RARORA 

RAJPURA 

RAMAN 

RAHNAOAR 

RAKPUR 

RAMPUR MANBYA 
BAN 

RAMFURA PHUL 
RAYA 
RBWARI 
ROHANA EALAN 
BOHTAE 
ROORKRE 
BIKBIHESH 
BAFIDON 
8AHARA17PUR 
BAMFLA 
BANORUR 
8A5KI 
BUNAU 
BAMALKHA 
BAMBHAL HATIH 
8ARAI 
BARSAWA 
SEOHARA 
SHieOHABAD 
8HAHABAD UATU 
KANDA 
BHAULl 
BlIUSA 
BONEPAT 
SIMBHAOLl 
TAPA 
TAPRT 
TARAWARI 
THANA BHAWAN 
THANESAB 
TUNDLA 
TOHANA 
UCBANA 
UKLANA 


CAWNPORE AREAa^ 


ACHALGANJ 

ACHHALDA 

AOSAUU 

AHIMANPUR 

AHRAURA ROAD 

AJGAIN 

AJOPHYA 

ASBABPUB 

AUGAHJ 


ALLAHABAD 

AVSTHI 

AHOUSI 

AKJHl 

ANUPGANJ 

AONLA 

A8AFPUB 

ATABJU 

AUBAZYA 


AUNRIHAB 

AZAMOARH 

BABHNAN 

BAGHRAWAN 

BADLAPUR 

BAD8HAHPUB 

BAHBRI 

HARIUXCH 

BAHBAMGHAT 

BAJSWARA 

BAITALPUR 

BAKSHA 

BALAMAU 

BALLIA 

BALBAMFUR 

BAMIANA 

liANBASSA 

BANDA 

BANGAR MAU 

BARA BAKKl 

BAREILLY 

BARBAJ BAZAR 

RAU9N1 

BAKHALGANJ 

BASAl 

BA5HABATGANJ 

BASTl 

BELLABEIN 

BELTHARA ROAD 

BENARES CAHTT 

BENARES CITY 

BEWAK 

BHADOHI 

BHARTHANA 

BHATPARRAN 

BHATNI 

BHITAURA 

BHin 

BHONOAON 

BIJAUKA 

BILOOAM 

BILPUR 

BAINDKI ROAD 
BISALPUR 
B18WAN 
BODARWAR 
BRIDGMANGANJ 
BUDAUN 
BUHHWAL 
CAMFIERGANJ 
CAPTAINQANJ 
CAWNPORE 
CHANDAUU 
MANJHWAR 
CHANDWAK 
CHAUBlCilURA 
CmriTADNl 
CHHIBRAHAU 
CHILBLLA 
CHILH 
CHILWARIA 
CHIRGAOK 
CHIT.RARAOAON 
CHDWKQHAT 
CHUNAR 
COLONELGANJ 
DARYABAD 
DARYAOGANJ 
DATIA 
DHBENA 
DIBIAPUR 
DJLDAR NAQAR 
DOBHI 
DOHRIGBAT 
DULAEPUR 
ElAH 
ETAWAH 
FABRUKHABAD 
FATEHGARH 
PATEHPUR 
7YZABAD 
OAHHAR 
GANJDUNDWABA 
GAURIGANJ 
GHAZIFUR 
GHOSI 
GHUGHLI 
GOLA GOKAEAN 
NATE 

GONDA 

GORAKHPUR 

GOSHAINGAKJ 

GURBHAHAiaAHJ 

HAIDARGAJUR 

HALDWANI 

HANDIA KHAB 

HARDOI 

HABGAON 

HARNAMOANJ 

HARPiXOAKJ 

HABPALPVR 
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JlBAXACAiri BOAD 
JA18 

JAOtASIA 
JALiXPUA 
JAKOHAX J2V. 
JAKOIOAS^ 

JARWAL ROAD 

JASWANTNAGAA 

JAUNPUB 

JBONATfiPVB 

JHAHSI 

JHINJHAK 

YHUai 

EAB&AI 

KAOHHXA GHAT 

BACESWA BOAB 

KABIPUB 

KAIUGAEJ 

KAXPI 

KAHAXGABT 

KAKALFUB 

EANAUJ 

KASICHA17SI 

KARABl 

EABBNQl 

KABWI 

EASQAKX 

KASHI 

KATHOOBAH 

KATHKUiYAK 

KATKA 

SAWAFUB 

KEOBIPUK 

BBBAEAT 

KHABA 

KHAOA 

XHALILABAD 

KHATKUA 

ESETA fiABAI 

KHOBABASr BOAB 

EICHHA 

KIBIHBAPUB 

KOKNDAVA 

KONBH ROAB 

KOPAGANX 

EUKCH 

KUHBAGHAT^ 

EUSMHI 

LACHHMIPUB 

LAKHIMPBE KHEIU 

LAKaEHIGABJ 

lALGANJ 

LALIXPUB 

LAR BOAB 

LBCKJtOff 


1IADH0GAH7 

JAABHOSIKOH 

uahicvoabab 

MAHOBA 
MAHOIil 
UABPBB 
MAIKPBBI 
HAKBAKBPUB 
HALmABAB 
MAXIPUB 
UAUAWAH 
MAHAVBS 
MAKBAH BOAD 
HAHKAPUB 
MAHPUB KAQABZA 
HABXBBA 
MAIUAHU 
UABKAinrA 
HAU AIWA 
MAV BATH 
BHAHXAK 
MAUBAJnPUB 
HBJA BOAD 
IQRANFUB KATBA 
MIBZAPUB 
laS&IKH TIBATH 
UOGHAL SABAl 
MOTH 

MUHAHMABABAB 
GOHNA 
MUHDSBWA 
HUSAFIBXEAHA 
NAGARIA SADAT 
NAIPAXOUHJ BOAD 
HAHBGUJTJ 
KANPABA 
KAVTAirffA 
KAWABGUHJ 
OOKDA 
NIBXAROR 
NOWOABfi 
OBAI 
OBCHHA 
PACHFEBWA 
PADBAUHA 
PABUWAH 
PABTABOARH 
PATIALI-OH- 
OAHOSS 
PAYAOPUB 
PBPPBGANJ 
PHAPHUND 
PKABEHDA 
PHAR1HA 
PHBPHKA 
PHUXPUR 


FIPEAIOH 

PTTAMBXBPUB 

PUJBHTT 

PUKHBATAH 

puMcaa: 

puBAirruB 

BAGAUL 

BAGHUBAX SXHGH 

BAl BABBX1 

BAJA-KA-BAHPUB 

BAJA TALAB 

RAJAWABX 

BAICKOXA 

RAHI-KI-BABAI 

BABAULl 

BASHA 

BABULABAD 

B BQTI 

BJCKBA BOAB 


BI0IA 

RUBAIN 

RUBAUU 

RUBA 

SAABAX 

SATBAR OAHJ 

SAPIPUR 

5AHATWA11 

SAHA WAR TOWH 

SAEJAirWA 

SAIBPUE BHITR 

SAIYEBRAJA 

SAEALDIHA 

3ALIMPUR 

SANBILA 

SASAIMIR 

SARBARSTAGAB 

SARJU 

SHAHOANJ 


SBAKGARE 
SBAHJAHAHPTTB 
SHAMBHABAB 
SHSIEHUPUK 
SHIVPUH 
SHOHRATGA&H 
8HM KKIBHKA 
KAGAB 
BIBHAUU 
SIKANBABPVK 
BIKANBRA RAO 
SlfiOTARGKAT 
SISWA BAZAR 
SITAPUR 
SOROJr 
SULTANPUR 
StRAlMAKTUR 
SUlUAWAJf 
TAHSIL DEORIA 


TAB8XL FATBBPUB 
TAKU 

TAHKOm ROAB 

TAHAKPUR 

TAHDA 

TAKA OB 

TABJQBAT 

TILHAU 

TIKHI 

TWLSIPUB 

VJHAKl 

UKAO 

U^CHAUXTA 
USKA BAZAR 
WALTBRGANJ 
YABYEHBRA KAOA 
YU&UFFUR 
ZAMAKIA 


BIRD & COMPANY j 

LAHORE - - NEW DELHI - - CAWNPORE 1 

I 

EVEREST^’ ASBESTOS CEMENT ROOFING PRODUCTS 
and Accessories. **BIGSIX** Corrugated Gre/ Sheets, *<TRAF- i 

FORD’* Grey Sheets^ Asbestos Wood. etc. ! 

«< CROWNIT ” Asbestos Cement *• CORRUGATED ” Sheets and I 

SUPER-THIRTEEN » Sheets. j 

ASBESTOS-CEMENT Soil and Rainwater goods. | 

SELLING AGENTS FOR i ^ 

ASBESTOS CEMENT LTD. 

Head Office A Factory: Factory: 

MULUND. BOMBAY KYMORE, C.P. 

AU FrodutU of Asbestos Cement, Lrc2., made in India, are 
manufactured of C.M./. Cement. 


KALABHAI KARSON & SONS 

ARCHITEaURAL DECORATORS 

256, Sandhuret Ro«i, - ■ BOHMY 4. 

Ttlepkone; 43037 


ARCHITEaURAL MODELLING, CARVING, 
SCULPTURE, LIGHTING FITTINGS 
AND FIBROUS PLASTERWORKS. 




puuamf mtmmat .i^wnuu.. 

HOMtOLTi.COaCHSaiEMrS fh. 


W' Colaco tTiiud 

^ BOLTS. NUTS. RIVETS. ^ 

.II7,KUMBARWADA 2M.UNt.BOIIMr,4^J^ 


A LIMITED NUMBER 
OF1.CJ. ” BOUND VOLUMES 
FOR THE YEAR 1945 
ARE AVAILABLE. 
PRICE Rs. 10 each net. 


X3CV2L 
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NOT ONLY HAVE ALL PRE-WAR 
LONG DISTANCE TRAINS 
BEEN RESTORED 

BUT 

ONE ADDITIONAL MAIL TRAIN 
-HAS BEEN 
INTRODUCED 
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present 

ANSON 

A NEW 

7NT MIXER 








Ar Re>desU;ii Loading Bucket 
with 

'Ar Smooth, WaMod Joints (no 
sharp anglss) 

At Rap^ Cleon Feed into the 
Mijdng Drum and 

ir No Hold-^p of Aggrefatea. 

it New type Discharge Chute 
provichi^ 

it Almost Instantaneous Dis- 
charge 

it Welded Frame greatly reduc- 
ing Weight. 

it Fate of Manceuvrability. 

it Lister or Ruston Diesel 
Eiqhte 

^ Fitted with Integral Chilch. 


VielDcb Hohdr, 
VktwiR 
BOMBAY 27. 





The beautiful terrace of the Hotel of Puerto Varas, 
Chile, bulk for tourists by the Government of Chile. 


3£ome Qroiai9$ ^Beauliful 

The grounds around the home can easii/ be made so attractive that they would 
be the pride of the owner and the joy of the family, inviting walks, trim 
drives, limpid pools and terraces, pergolas [and garden {accessories such as 
concrete bird baths, sun dials, benches and vases are possibilities within reach 
of the average budget. 


i. THE FREE SERVICES OF THE CONCRETE ASSOCIATION OF INDIA ARE ij 
I AVAILABLE TO USERS OF A.C.C. & DALMIA CEMENTS il 






THE CHAIBASA CEMENT WORKS AT JHINKPANI, BIHAR, 

(Also see back cover and supplement) 




KILLICK, NIXOH & CO. 

(IMPORT & AGENCY DEPT.) 


“SNOWCRETE,” “COLORCRETE,” “SNOWCEM” CEMENTS 
ROAD MAKING & OTHER CONCRETE PRODUCTS MACHINERY 
WRITING, PRINTING & DUPLICATING PAPERS 
FIVE STAR BRAND INSULATION BOARDS 
SILICA & OTHER FIREBRICKS & FIRECLAY 
STEEL CASTINGS & BRIDGE BEARINGS 
PAPER SACKS & PACKING PAPERS 
PLYWOOD, CHAIR SEATS, TEABOXES, ETC. 
LUBRICATING OILS & GREASES 
“MASONITE” HARD BOARDS 
ARC WELDING ELECTRODES 
AIR CONDITIONING MACHINES 
CEMENT BAGS & HESSIANS 
CANVAS. TWINE 
& H O S E 


(It will be appreciated that some 
of the above are still in short supply.) 


CLEARING & FORWARDING 


HOME STREET, 


BOMBAY. 


ludUkwB 



TySBE is a coatiiig whidi can be applied to new or old concrete, 
M.jL brickwork, stone, asbestos eement sheets, Kme plaster, craient 
rendering, etc. 


It is unaffected by humidity or condensation. 

It win not flake, pedl or wash off" and can be senibbed repeatedly without 


harmful effects. 


WALLS AND CEILINGS MADE FERNAI^TLY 
CLEAN, BRIGHT AND LI^-REFLECTING : 

‘Snowcem* provides tlie ideal medium for 
the interior or extenor decoration of 
structures such as lactones, hostels, stores, 
canteens, hospitals, schools, garages, etc., 
where the wails are of exposed brick or 
concrete. 

Its hard, dustless, washable surface pro- 
motes hygienic conditions whilst its per- 
manent brightness gives maximum light 
reflection. 

EXTERNAL AND INTERNM. WALLS MADE 
WATERPROOF AND MCORATIYE : For 

cottages^ houses and similar structures 


which call for external or internal treat- 
ment, 'Snowcem* not only provides an 
inexpensive decorative medium but also 
renders the most porous surface waterproof. 

ECONOMICAL AND EASY TO APPLY : 

* Snowcem ' costs but bttle more than 
distemper. It is apphed with a brush or 
spray similarly to other paints. 

SHADES : * Snowcem ’ is supplied in White, 
Cream and Silver-grey shades and stocks 
are expected to arrive shortly. 


“SNOWCEM” 

CEMENT COATING FOR BRICK OR CONCRETE. 

KILLICK, NIXON & COMPANY, 

HOME STREET, BOMBAY 


/ 
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Uses and advantages of 



BBC WELDED FABRIC 


SUSPENDED FLOORS AND ROOFS 

Reinforced concrete floors earned on walls 
and beams provide a permanent even surface 
for the storage of goods, to carry machinery 
and to form'' a working area m ofiioBS, 
factones and similar tmildiogs. 

The thickness of the concrete and the amount 
of leinforcement required are determined 
from a Knowledge of the amount and type 
of loadmg and the ^ans between the 
supporting walls and beams. The simplest 
form of modem suspended floor construc- 
tion is provided by concrete slabs remfotoed 
with BRC fabric. 

Not only must a floor be able to carry safely 
the loads which are imposed upon it ; m 
addition, it should be vemim-proof, water- 
proof, sound resisting, and it must be able 
to prevent tiie rapid spread of fire from floor 
to floor. The solid concrete floor remfotoed 
with BRC fabric possesses all th^ qualifies 
and in addition adds a valuable stiflenmg to 
the structure as a whole. 

Remforced concrete floors are best used in 
conjunction with reinforced concrete beams, 
but they may be conveniently supported on 


steel beams^ which are usually encased or 
haunched with concrete. 

Ihe BRC fabfic is arranged so that the mam 
wires run across the slab at right angles to 
the beams There is usually a sheet placed 
half an mch above the soffit and shorter 
sheets near the top of the slab over each 
mtenor support. Alternatively, the fabnc 
may be waved so that it is in the bottom of 
the slab at midspan, and near the top over 
the supports. In the former case, the rein- 
forcement is supplied jn sheets and in the 
latter it comes to the site m rolls. 

The formwork whudi supports the wet con- 
crete until It has set IS made up from timber, 
steel sheets and angles, or cement-asbestos 
sheets. When the beams are of nunforced 
concrete the bearers for the floor forms are 
usually supported on the beam-side forms. 
When encased steel beams are used the 
construction may be similar, but it is cus- 
tomary to suspend the formwork from the 
beams when tb^ are of steel sections. 

It IS important that file concrete be mixed 
without excess water coming up to the 
screeded surface of the work, so that the 
full strength and hardne^ of the concrete 
may be obtained. 


BtC 


concrete reinforcement 

HEATLY & GRESHAM 


IIMITEDT 

(INCORPORATED IN ENGLAND) 


CM.CUTTA 


BOMBAY 


MADRAS 


LAHORE 



THE CHAIBASA CEMENT WORKS. ~A general vieu 


To their vftst netuvtrk of Witrim oiteritt- 
inft in llte wtrUmfi ttartu of lndift> the 
AsHoeiftted Vement €on»panieit. Ltd. 
httt>e Juot vuided one nt JhinUpani. near 
Chaihitstt, whieh trao inttuf/urtned hn 
His ExtHfUeney Sir Un»h Ooie. K.f'.S.t.., 
t'.i.E.. the fJorernor of Hihitr. mt 
Twaday. the Sth November. 

Sir Homi Mody. K.B.E.. the Ehnirnnin 
of the Aaaociated Cement Coa.. Ltd., tetta 
present to vreleome His EjrceUeney as 
treil as a ftrominent yatheriny of 
distinyuished visitors. 


St^plement to “ The Indian Concrete Jouinal," 15t/t December 1946 . 





Address Delivered hy Sir llomi the Chairman of 

the A.%Mieiated Clement Companies, Ijtcl.. at the Opening: Ceremony 
of the Chaiba«a Cement D orksi on 3th IVovemfoer. 


" Yolr Excellency, Ladies & Gentlemen, 

My colleagues and 1 have great pleasure m welcoming 
Your Excellency and J-adv Dow We are grateful to you 
and your predecessor in office for the encouragement and 
help given to us The Officers of your Government have also 
rendered us valuable assistance from time to time, and we take 
this opportunity of making our acknowledgments to them 
We record with deep regret the parsing away, less than a week 
ago. of one of them, Mr D P P Singh, Additional Deputy 
fommissioner, iMughbhum, who had been extremely helpful 
to us It IS a tragedy he should not be heie to see the 
full flowering of this enterpnse 

Permission for the erection of the 1 ^'actory was granted 


b\ the Central Government in December, 1943, and the 
acqui'sition of the site was completed in September, 1944 
Owing to the undulating nature of the land, it was not easy 
to find a suitable location for the W'orks Nature's planning, 
so often arbitrary, has been responsible for the fact that the 
Factoiy, the Quarries and the Station are all at different 
lev els. 

In the course of construction wc have had a number of 
teething troubles On account of vanous war time controls 
on matenals and transport, progress w’as impeded at every 
stage. Skilled labour was scarce, as aerodromes and other 
military works were going up 111 the neighbourhootl Railway 
matenals, such as rails, were also difficult to obtain, and 




this ln^ olved carting by road of all the construction materials 
and a great part of the heavy machmer}' 

Consfriiction commenced in the latter part of 1944 and 
was completed in 2 years and 2 months Having regard to 
the difficulties which were experienced, it is an achievement 
winch reflects great credit on our Manager, Mr Turner and 
his staff They have worked long and hard— not for them 
the 8'hour day — and their part of the job has been performed 
according to schedule Tins is an eventful day for them, and 
we can appreaate with what satisfaction they must be con- 
templating their handiwork WTiere so many have laboured, 
it IS difficult to single out any, but I would specially mention 
Mr Brandt, Mr Burgess and Mr Tongaonkar, who have also 
been very helpful 

1 would like to refer in this place to our Technical Adviser, 
Mr Moolgaokar This Factory is, in a sense, a monument 


to Ills initiatuc, drive and (,'}>inty for organi/alion His 
wfirk has tK?cn of an oulstandiiig diameter, and it is difficult 
for me speak t<io Jiighly of it All ihal I would sav is that 
in Mr Moolgaokar we have a top ranking rLdministrator who 
can take his jilace by tin side of any expert m the line, whether 
in this ronntr} or abroad 

1 v^ould like to mention an interesting feature 111 (onnef- 
tinn with ihe building of the Factor}^ Most of the unskilled 
labour has been provided hy w'oinen, and we could not have 
had more chcvrful and energetic w^orkers romj)ared w'lth 
their westernised tn others, 1 <an only envy the lot of the men 
in this part of the country If all the militant fighters for 
women’s rights, taking a leaf out of the book of the female 
population of this distnct, were to stop their misguided 
activities and concentrate on making woman the breachwinner 
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An artist's impression oftfic e 


of the fainilv, how muLh nearer our heart's desire could society 
be remodelled ' 

It \\ould lead to a lot of complicdiums if 1 did not mention 
here the pan plavt'd by iirs Turner and Mrs Mool^aokar in 
the preparations for thts function Tiiey have scrubbed the 
floor, polished tne handles, j,e\vn the curtains and done a 
hundred other odd jobs for the reception of uur Msitorv, and 
I \^oul(l Jikc to express, our grateful thanks for all the\ ha\e 
done It Is obvious there k something in the atmosphere of 
this place ^\huh makes women work 

A great part of the machinery and equipment for 
this Factory was manufactured at some of our other 
orks, and but for that and the set-up of out organization, 
it would have been impossible for the Factory to be in 
production today. 

When tlie ALC came into being m igj6 and for sometime 
thereafter, evorUlung in the wax of plant and equii)ment 
had to ]>e imported from abroad In the course of the Ia->t 
few xears, however, we have been able to establish at our 
vanous \Vork>.hops up-to-date facilities for the design and 
manufacture of the type of cement machinery which our 
expenence has shown to be most suitable and efficient for the 
conditions existing in this countTy^ and we have raised a body 
of skilled w'orkers for the purpose Among other advantages, 


tins has enabled us to standardize the \ annus unit^, tlius 
>imp]ih ing j)n)blt‘ms of coii'^tniclion and maintenanto In 
the lavout of tins jilant, no trouble and expense lia><* been 
‘=:pan’d to obtain a faiton’, which will enaolc us If) manufac- 
ture a consistently high grade product at the lowest operating 
(ost, while, at the same time, proxiding the best jiossiblc 
conditions of work for our operatives 

As \ou go round the place, the special leatuTe^i 
incorp«>rated in the plant will be pointed out to you Tn 
tourse of time, we ha^e learnt to manufacture almost any- 
thing from a pin to an elephant, and I hoj^e \oii will be 
interested to sec the range of our produtts, from the tiny 
sewing machine, which has been specially designed for stitehing 
jute bags, to the liuge rotary Kiln, which is one of tlie largest 
single pieces of machinery’ m the w'orld 

The plant is now capable of turning out one lac tons 
of cement a vear, and it is hoped to duplicate it before long 
Most of the structures for the duplication have already been 
completed, and only the mam machinery needs to be erected 

We hope we can claim that we have made the desert 
blossom. For our staff and workers it is our aim to 
provide amenities of a hifeh standard, and particular 
attention will be paid to housing the unskilled operatives. 
Our colony is by no means completed, and a great deal 
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^iayoui of the Chaiha^ia Worhs, 


has yet to be done in the way of quarters, Canteens, Rest 
sheds. Hospital, School, Club and the like. Apart from 
those who find employment at the Works, we have every 
hope that the country side generally will benefit from our 
operations. 

We are not unmindful of what we owe to our neigh- 
bours, the inhabitants of the surrounding village, and 
you will be glad to know that the Board of the ACC have 
sanctioned a capital expenditure of Rs. 30,000 for the 
provision of a piped supply of fresh drinking water to an 
overhead concrete tank to be erected in the village, and 
of electricity to brighten their homes and to help them 
in their cottage industries. \Vc are also diftiributirii,^ 
this afternoon cloth to each and e\ery one of our workers 
in token of our appreciation of vvhat they have dene 

A great deal has lately been heard about the place of 
Industry m this country' and the measures by which it needs 
to be regulated A lot of loose thinking and talking seems 
to be in evidence on the subject While I ha^'e no desire to 
embark on a controversial issue, I would like to c\press m} 
conviction that there is no real conflict of interest between 
Agriculture and Industry, and that m the framing of an dll- 
India policy, it should be possible to harmonize the interests 
of ev'eiy' section of the people, and to provide a framework 


within which tJip initiative and onterpnse of Iho individud) 
ma\ be made to serve the best interests of the State 

I hope I may VMthoiit impropriety ronchidc on a note of 
what the AC(' lias been able to achieve m the \<‘rv ditfii'nlt 
years thniugli which the couritrv has passed By the main- 
tenance of our Works at the highest pitch of efficiency and 
tlie enlargement of their capacity in the* face of vaiious 
ad\ erse factors, without much in the wav of assistance from 
Government, we have been able to nn’et very largely the* 
hea^y demands made upon us for a product so essential to the 
prosecution of the war What I would sjjeciEilly like to 
emplidsise m this connection is that there has never been 
anything like a Black Market in our cement, and we have 
supplied our products to (iovernment and the public at a 
price whicli has actually given us a smaller margin of ])rotit 
than realized by us in a normal year before the war 1 do 
not know how many enterpnse'b can claim MU'h a measure of 
forbe<irance, and I ho|K^ that in assessing wliat Industrv 
in this coimtrv has done at a critical pencxl, the part plaved 
bv the ACC may receive some rec (jgmticm 

1 thank Your Excelk nc y for vour presence on this 
occasion, and have much pleasure in asking yem to jires'i the 
button before you and to set going the wheels of this new 
enterpnse ” 


{It 




Iliis Excellency *^ir liugrh Ihm'm Reply : 

“I appreciate \erc much tlic hoiioui aiid jirnilegc of 
Ix’tng iriMted to pcrfonn the oponing teremonv of the Chai- 
bdsa Cement Works It i*? not in\ iir^st Msit to the Works 
loi I came lim last August \t that time it seemed to me 
tliat then* was a tremendous lot stiH to be done before tlie 
Works could be completedj and although Mr Tinnier assured 
me that tliey would be read\ lo be opened at the beginning of 
November, 1 admit that I went awav rather sceptic<d about it 
My own expenence* has so often toniirmcd Dr Johnson’s 
ponderous proniumccment that ‘jurhap? an extensite and 
multifarious performance wa^ never aitocted witliin the term 
origmaliy fixed m the undertaker's mind and that ‘ He 
who runs against lime has an a^lago^l^t that is not subject 
to casualties ’ I am, therefore vcr\ glad to acknowledge n\\ 
error, and to endorse the tribute whuh \oii ha\e paid to the 
energy and resource of your manager Mr Turner and his staff 

“The fact tliat so much of tour plant, mac hincrv and 
equipment has been manufactured m ymr own workshops 
IS a thing tliat \ou may justly be proud of, and J hope- that, 
111 spite of the somewhat remote situation of tiiese Woiks, it 
wiU lead to them being something of a show place for tliose 
who want to see w^hat India is capable of iii tliLS direction 
Necessit),, they say, is the mother of imxntion, and during 
the early war years it was part of my task not on]} to lielp 
divert a good deal of peaceful incluslrv into warlike channels, 
but to stimulate the indigcmoub production of a gieat many 
things, large and small, which it had hitherto been too readily 
assumed that India could not make,— or it w as noi worth while 
making- -for herself It is a source, t herefore, of some satisf ac- 
tion to me now to see this jirocess in reverse, and to find that 
the experience and resource, gained under the stress of war 
necessity, is now' being utilised for the purpose ol de\ eloping 
Indian industry with greater efijciency, and at a more rapid 
rate, than might otherwise have been possible 

" 1 noted With particular pleasure and interest, wlien I was 
last here, that m spite of your preoccupation witli getting 


ilie .utiMl Woiks i^oing M till i.irlh'st ]^fJ«^^lb|[ d.Ui , an 
iitlention wa^- being dc'oleil to ihi* pi(v\]si<ni ol liousing 
accommodation, and vonal and otlni aincmtirs, for the sIliII 
and workers, and pnt'uikuK toi thi tui^killi'd woikirs 
(H\ tiu w.i\ , aren't wi a little too oil-hand in w lial wcflas-ih 
as unskilled and •^um-^l^llUd lab tir - ]\c •.eon a gn‘al 

many labourers doing smli woik wi li an amouni of dvill fUul 
tir\toiJt\ wliuh I am sun 1 Lould ikum ba\( acijiimd e\eii 
after ^CLl^s of voiistant praanu duo oiti n interpnsis of 
tins kind start as llie\ dul jn Lngland .d tin tune of wbat 
K now mallei! the Industrial J<e\o!ntion - wuh men Iv gelting 
the Work^ going vith tiie \^orkels [i\iiig jn iioub. and ie iving 
them to extort, In ilit slow jumess ot agitation and slnkfs, 
siuli impnneini nts m toiuhtioiis as the\ lan wring from .i 
reluctant Boanl of Ducttois whose main mtirest is m di\i 
(lends We Iulm now readieil and I for (uie am edad that 
wt ha\e readied stage ot d(*\ ( Ifjjmient in fhi world’s 
history wlini sudi an attuudt on the pait of an\ busnuss 
directorate is folK 1 belli ^ ed tiiat in sjnlc* of tlu enoi 
imuis de^ dopinent of mediaiiULil coiitrn ances during the 
last war, it has shown us that tlic man is mon^ tliaii the 
madnm Men aie t( rnhU luLnduapi)ed withfuit tlu inadinii , 
but witliout llie man Iht* madinu is not only i ompletelv 
useless, but IS a soune of d.Lnger . and d those n spousihh for 
our defent ( haw not l<\irri(*ci that the welfan and luurah of 
the men must lii its prune ( unsidt ration, then lifca\ en liclfj Us 
m any future war, for we shall be al>k to do little enougli to 
help our-^eKei And this is just as true of peace as it is of wai 

“You, Sir Honnusp, ha\e reasonably refern d totlic Ioom 
thinking and talking which gr>es on about the jdaci of Industrv 
m a predominant]\ agncultund counlu It is les^ apjuo- 
pnate for me tliiin for ym to discuss f ontiovirsial issues, 
but I am tempted to ask wli\ it wc riu conteiii to rein to 
India, Yihich Js unable lo fi‘id iTsdf, as a jiredominanth 
agricultural conntr\ Dk anbwt.r is, I suppose, that a 
relatively large pioportioii of its jjojjiilation is cngagul 
excluiii\ely n* agruultiiial piirsuils 



“ Now 1 have, in the course o{ a long service m this countn^', 
been o^'e^ a great manv industnai concerns, and have spent 
long \ears in the detailed examination of agricultural condi- 
tions There is one ven* striking difference between the two 
pursuits ^\’hereas in industr\ ever^^one, from the managing 
director down to the least skilled operative, puts in a ver\* 
strenuous day’s work all the year round — and I should find 
It ver\ hard to decide who is the more tired and exhausted 
at tlie end of the dav — Sir Hormusji Mody or the man who 
lias been shovelling coal into one of his furnaces, — when one 
considers Agriculture, the most obvious fact is that there are 
an enormous number of persons, both at the top and at the 
bottom, who are expecting to get a full day's pay for boraething 
which is very much less than a full day’s work 

“ Thi^ is not the case in anv coiuitrv w hich has a balanced 
economy, whether that country' is mainly industrial or 
agricultural Indeed, we have got to get out of the habit of 
contrasting Industry and Agriculture, and to realise that 
agriculture is India's biggest industry', and must therefore 


be run on business methods No factory could run efficiently 
with the proportion of liaJf-timers and quarter-timers which 
are found almost everywhere in agnculture, and India will never 
be able to feed herself until the causes which lead to tins have 
been removed, whether they are unfair settlements, subinfeu- 
dation, the lack of fertilizers or bad marketing arrangements. 

This IS not, I think, altogether a digression, because you 
will depend largely for your labour on the surrounding 
countrv’side, and the regulanty and steadiness of your workers 
will to a great extent be a reflection of agricultural conditions 
in the neighbourhood. I don't know that I would go so far • 
as to say, with your Chairman, that you have made tlie desert 
blossom But I will certainly agree that in these Works you 
have a most promising bud, and will express my confident 
hopes that in the near future this bud will not only burst into 
blossom, bill will produce rare and refreshing fruit 

" I now have much pleasure in declanng these Works open, 
and in wishing success and prosperity to all from the top to the 
bottom, who havT been asbociatcd m this splendid enterprise ” 
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STANDARD SPeCIPICATIONS 
FDR eVERy TYPE OF ROOF 

This publication entitled “ Standard Specifications for Ruberoid 
Roofs*' nrovides Ar 


give reference to the best methods of weather proc 

wrr ~ ^ 


en^ 

all 


ly I 


or wooa 


Appointed agents in the principal centred undertake the tucing of Ruberoid 
Built Roofs on all types of buddmgE, Estimates will be sent on 
receipt of particulars. 


RUBEROID ROOFINO 

RUUrUFSCrVRED BT TBE BUBEBOID CO. LTD., LONDON. 



Ag«ib.‘ 

MADJlAS: Parry « Co. Lid, PO Box 12 CALCUTTA; PluBimer Bros & Co, PC Box 2133 
COLOMBO: Hunter & Co, P.O. Box 214 BOMBAY: Plummer Bros & Co, PO. Box 415 

ARCHITECTS AND ENGINEERS ARE INVITED TO WRITE FOR A COPY OF THIS RUBEROID 
PUaiCATION No. 328 ENTHIED "STANDARD SPECIFICATIONS FOR RUBEROID BOC^." 
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CATERPIUAR 

DW-IO TIUCTOR MD W-10 WAGON 


Tb» TMncmtor T*7 i« tlM lift «l tM picturt 
txctYttes an# lDa#s 9<8 cubic yar#i per mmate; 
\n i miftuies the IJ cubic yard W-IO wagon it 
ready for bauliat ani tbo DW-10 ealorpillar 
tractor bauUit at a spetd of 16 mBn par Pour; 
the unloading It dona imUatly by the W-10 
kydraulic ceatrellad botton dump. 


IN SERVICE 


LARSEN & 


By tba wa of tba right type and mahe o1 equip* 
mant, aartb moving jebi and quarry work can 
be executed in Ian time at reduced coat. 

Our enginaara and experts and Oia experience of 
prMCipaltmb as CATERPiLI.AR, TRACRSON, 
ATHEY and others araatyow service to help you 
loivt your aartb moviiig and haulage problems. 
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Agents in India ' ASSOCIATED INSTRUNENT MANUFACTURERS (India.) LTD., S-5, Chve Building. CALCUTTA. Tekgrana • AIMIL 



TWO niODUCTS WITH ONE 6000 NAME 
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Water Meters, Sluice Valves and other 
Hydraulic Fittings 

Concrete Machinery, Mixers, Grouters 
Placers, Conveyors 

Power Sprayers for Paint and Insecticides 
Yale Lifting Blocks 
Wire Ropes 

Rubber and Canvas Hose 


Tru-Cure, the Modern Curing Method for 
obtaining Strong Hard Concrete, Water- 
proofing and other Compounds, etc. 
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Simplex Concrete Piles (India) Ltd, 




ISIfc, 



VICKERS-ARMSTRONGS LIMITED 

eetlENT- MAKING MACHINERY 


- . >■ SPECIALISTS IN -THE MANUFACTURE OF 

PATSHT SLURRY DESICCATORS - ROTARY KILNS WITH PATENT RECUPERATORS 
AIR-SWEPT COAL PLANTS ■ COMPOUND BALL-AND-TUBE GRINDING MILLS 
COMPLETE CRUSHING PLANTS • ROTARY DRYERS - MIXERS & AG/TATORS, ETC, 
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TRENCHES I7fi. DEEP 
24 to 54 inches WIDE 

ThfS versatife British made excavator is buflt at 
our Engineering works, Watford, Hertfordshire 

♦ SHOVEL^DITCHER ♦SKIMMER 
♦CRAHE ♦DRAGLINE ♦BACKFILLER 

6 Attachments for the INSLEY. 

THE RANGE Of BLAW-KNOX CONTRACTORS ' PLANT 
INCLUDES CONCRETE Ml XE R S • CONC R ET£ PUMPS 
CONCRETE SPREADERS A flNlSHERS CENTRAL 
MIXING A BATCHING PLANTS PAVERS BLAWfORM 
STEEL SHUTTERING ROADFORMS TRUCKMIXERS 
STEEL STORAGE BINS FOR GRANULAR MATERIALS 
DEWATERING PLANTS SCRAPERS BULLDOZERS 
RjPFERS SHEEPSFOOT TAMPING ROLL ERS TRACTOR 
CRANES . POWEA CONTROL UNITS ANGLEDOZERS 

BLAWNOIITD 

Clifton House * Euston Aoacf ? London 

CABLES, at AWNO X • LONDON 





Cancrcto J'«anial 


•ewMnlMir IMs IMW 



MULAJORE 

POWER STATION 

Calcutta Electric Supply Corpn. 


Designed, Fabricated and 
Erected by B, B. J. 


* STRUCTURAL STEELWORK 

★ FRANKI SHEET PILING 

and FRANKI PILING 

Frank! Monolithic Sheet Piling--22,000 sq. feet, 2S' 

t t 

feet deep, driven and cast in situ in Turbine House. 

Over 1,200 Frank! Compressed Foundation Piles 
driven to 80 feet and tested to 200 tons per pile to 
support— Turbine House (above), Turbo Generators, 
Condensers, Switchgear House, Boiler House, Settling 
Tanks, Overhead Tanks, Circulating Mains, etc 



Driving Franki Piles at 15“ 
inclination. 


★ By The 

BRAITHWAITE BURN &■ JESSOP 
CONSTRUCTION COMPANY, LTD, 

fforcantile Baildings, Lai Bazar, - Calcutta. 
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CIT YOUR MANUFACTURING COSTS 
BY USING GOOD/^EAR 

TRANSMISSION BEITINO 

Goodyear make many dtfiTePt types d fiy thet r aiw m iiskm 

of power or oooveytng ol raaterUTa* One oi ioese is eyoctly tlic 
Bah for et^ cd your jobs-^cod of eoune, tbo ritfht; Belt 
means ba^ service and icywsst cost foe yon. 

Here aie a few Transausskin Bdta thaft will ^ecd Yip yoiir prc>> 
dnetion and cut down coats. 




Tin MILL STOtES CO. 


T ST AMES a CO^ 

PttHBMN* 12. 

CwwhBMn 

CaOMPTW niGnwaiNG CO tlMmY Lie 
aptt ImkWSS^wJ Um 


MSUmVAS^AM 


CHASUJaco. 


COMPASS £7)fDL£SS 
COED BELT-£orlii<1i speed 
and lieavy duty. The Ituid is 
carried by cofotkiuously wound 
low-stretch coeds enoued in 
elastic envelop— no joiata. 
GfFeater capacity than pqr belts 
of equal weight or thickiiess. 

THOE **SQUAE£ EDGE** 
BELTING— for heaviest doty. 
E^es cut square and coat^ 
witii protective lacquer. No ply 
scams, jeuntB or splices ^^ery 
flexible, high tensile silver ducl^ 
33 ounce in narrow belts; 
35 ounce in wider belts. All 
widths and plies. 


WINGFOOT WLrme-iot 
general iBdiistrial use. Selected 
32 ounce duck and best qaalky 
rubber. Protected edges. 
FkidbU and strong. In all 
widths and pEea. 

KUNGTITE BELTING- for 
agrlcuharai and indostriai uses 
on drives not requiring heavy 
duty belt Protected edges, 
32 ounce duck. 

PATHFINDEE BELTING- 
for light industrial use. Pro- 
tected edge, 28 ounce duck. All 
widths and pliei. 





Tour nesrsit Gwtdymc Distributor w01 be gUd to tup^ your requirsiMiits. 

THE GOODYEAR TYRE « RUBBER CO. (mdu) LTD. 

CALCUTTA • MADIAS * DStHI • tOMBAV • LAHOBB 
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Rb C. G. W«t^ s^rmlttg TUnt; mt Ansad. 

U^lM teaU i»vB rraetU^ ^ conttfudsd by gar ftc B R C I. 
Rb alDsbafluftoftdiyabhsr, &ro«c^VinuQ8am,Seva1b^BaioU8(2)ond 

KankJintt. 


We specialise in 
the design and construction 

of 

R. C C. water towers, reservoirs, 
silos and chimneys 


ENGINEERING CONSTRUCTION 
CORPORATION, LTD. 


Head Office . 

LLOYD BUILDING, 

Doufiall floud. BaHard B tate, BOMBAY 

Tti No 32Ma (Two Lui»> 


SraiKk^ 

B, Royal Bxchaitgft Place, 
CAUCUTTA 





OONCREIE JOURNAL 


AU eamjnuni€a$UnM BtS t e r UA matter should 6e addrmed to the Bduor 

ani pertaining te AdttmiemettU ie the Manager^ The In^an Concrete 

Journal^ Sammn Street^ Fm, Bombay. 

I 

SUBSt^lPTiOPfS^Ae, 6 per tapy or Re. 6-0 per aiimim ui /ndia, 

Rm, 8-3 Ahroai. 

ComtibuHone to iftio Joumil and photographs for reproductum are invaed 
'and tdl those accepted «iU be paid for, Ml such comributiom and photo- 
graphs must Bo aeeampanied by a stamped addressed envelope, otherwise thdr 
return^ ^ not aeeepted^ cannot he guaranteed. 

None ef the mows, er^reesed in tft» Journo/^ fro considered as 

mcessarify thsee of The Concrete Association of India or 21^ Cemenl 
Marketing Co, of Indsa^ Ltd.^ 
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PLAKT FOR RROfHiCING PR&CAST 
HOUSING PARTS 

first foam slag pre-cast slab ^ory on straight 
Row him In Brluln contains interesting mechanical 
designed spedlkally for this purpose. Bulk 
by the Glasgow urporation Housing Depsutment the fectory 
Is designed to produce wall sections for municipal housing. 
The sla^ is a cellular^ lightweight aggregate produced by 
inflatfob and chilling or molten blast furnace slag at a 
temperature of approximately 2550° F. 

The factory was Rrst planned and approved In 1944 after 
exhwistlve tests of foam liag unit sections in housing, under 
expMure tests and in experimental practice since 1938 when 
the Corporation Research Department first mooted the 
possibilities of foam slag. The factory is a single storey 
building with a second storey to the rear holding nie mixing 
plant, it Is In duplicate, and is built along a central line; the 
only unit shared by the two sides being the centrally located 
rear boiler plant which supplies heating to the curing ovens, 
etc. A description of one side Implies a duplicate on the other. 

Aggregate Is delivered to storage bins located at the side 
of the plant, with a boom scraper, operating semi -circularly 
aund feeding into a hopper from which a high bucket elevator 
carries the aggregate to the hoppers above the mixer. 

There are two such hoppers feeding by gravity 
Into the mixer hopper. Cement ts fed in through the cement 
store, in the rear of the plant and delivered by cradle on an 
elevated runway to the cement hopper into which bags are 
tipped. A worm conveyer takes the cement to an elevator 
which carries it to a point above the mixer. Water is stored 
In a 10,000 gallons elevated tank in the rear of the plant. 

All constituents for the mix are fed In to the mixer on 
feeder belts which are controlled to the speed of the main 
mixer belt. The mixer is a specially designed A.B.C. auto- 
matic beh controller, maximum ca^city 30 cu. yd. per hr. 
The constituents feed in on a pre-arranged wis under 
control while all belts and speeds are co-ordinated to ensure 
absolute perfection of mix. Failure of any one constituent 
to feed In, would lead to the automatic stopping of the entire 
process. The mix pours into the ground floor where moulds 
are handled by a combination Sf ground roller conveyer 
tracks and overhead runways. These runways are located 
everywhere In the plant and are used to carry the heavy steel 
moulds and slabs through all the processes. The moulds are 
steel framed with peitorated steel side-plates. Steel rod 
reinforcement, spot welded on the site In an adjacent welding 
shop Is Inserted in the mould and located partly by bioc!» 
and faitlv by hand while foam slag is poured in. The mould 
Is timn lifted by travelling cranes which co-ordinate with the 
overhead runways and earned into the curing ovens. These 
run centrally through the plant, four on either side. Dividing 
waifs are of foam slag slate, and doors are steel, steam tight 
and speciaily sealed. The moulds are fed in 30/40 at a time 
and cooli^d for 24 hours at a steam pressure of approximately 
130 lb. per sq. in. The steam Is carried in floor ducts down 
the centre of each oven, widi outiet ducts at 4 ft. 6 In. centres 
while dry heat is provided by a bank of pipes down one side 
of Mtdi oven. 

On completion of ^is process, the slate are carried on 
the overhead rail system by travelling cranes, to the dis- 
tnantling shop where the moulds are opened, the slab 
extracted and then taken for storage. The storage system 
used In the fiutory invdves a series of steel racte, against 
udilch the ^abs are clipped awaiting transport. A l^lng 
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bay is so arranged as to permit easy handling of slate from the 
storage bays. Special transportation has also been arranged 
still farmer to ease the problem of handling. Low trailers 
have been fitted with double steel Inverted V shapes, crossed 
by wire reinforcement. These steel shapes correspemd 
roughly to the steel racks and permit the loading of eight 
slabs to a trailer, in such an erect fashion as to permit easy 
lifting at the delivery end where similar mass erection mmhods 
operate. The slabs are grooved at the ends to albw the use 
of a foam slag mastik, which will grout the various units 
together. The two sections of the plant correspond precisely 
but one filling b^will be used mainly on straight wall units 
while the other filling bays will be retained largely for angle 
sections and other special Items. 

Outer wall sections are 6 in. thick and inner walls 4 in. 
Largest unit which the plant can produce is 10 ft. long by 8 ft. 
8 in. high. The foctory Is perhaps the only one In existence 
in Britain and is certainly the most modern, tn Its construction 
the department met ail sorts of problems which hampered 
the final use of the plant while a considerable number 
of appliances, equipment and components had to be speci- 
ally designed to meet the particular needs of this plant. 

The cost of the plant is not indicated nor has there been 
any Indication to the hoped-for output per year, tt was 
originally estimated that the plant would produce 2000 
houses in 1946 but this figure is now very much subject to 
revision although it is stilf indicated that the 2000 is the 
maximum output. — ("Mechanical World Manchester ). 

STABILISATION OF COMPLICATED JUNCTIONS 
BY GROUTING 

Measures taken in America co stabilise main lines in open 
country by pressure cement grouting have been described in 
our columns from time to time. Generally similar measures, 
however, have also been adopted for complicated Junction 
trackwork, notably In the 367-track-mlle territory of the St. 
Louis Terminal Railroad Association. There, a number of groups 
of from three to twelve crossings. Involving double slips and 
speclalinstallations, formerly required abnormally heavy main* 
tenance due in the main to their being on embankments over 
soft blue day sometimes 60 ft. in depth. Among them is Grand 
Crossing, where three tracks cross three others on the level al- 
most at right angles, and Relay Station with twelve crossings 
carrying some 700 traffic movements daily. Various mixtures 
of cement, sand, and water were tried but considerable dffiiculcy 
yns experienced with plugged discharge pipe lines, and even- 
tually neat cement and water was adopted as standard, In the 
proportion of 6 to ID gaL of water to each sack of cement. 
Up to 1,000 gal. of such grout have been Injected m an eight- 
hour day, and, apart from a slight increase In the batter and 
wear on certain crossings— due to the reduced cushioning 
effect of the consolidated ballast and subsoil — results are con- 
sidered to be highly satisfactory. Maintenance costs have been 
reduced by more than 50 per cent.— (‘^Rai/way Gazette'* London.) 

4 : * 

MODERN EQUIPMENT FOR MATERIAL TESTING 

Messrs. Alfred j. Amsier & Co. of Schaffhouse, Switzer- 
land, well-known makers of testing machines for all materials, 
are sending an expert to India to advise manufacturers, 
industrialists, scientific institutions, etc., on the most 
modern methods and equipment for material testing. 
This equipment does, of course, include machines for the 
testing of cement and concrete, and a number of their 
machines are already in use in India. This expert wifi be 
at the disposal of organisations who would like to avail 
themselves of his advice. He is expected to arrive in India 
by the middle of [December and will tour the whole country. 
Communications should be sent to : Volkart Brothers, 
Engineering Department, P.O. Box 199, Bombay. 
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REINFORCED CONCRETE .'FLOATING 
DOCKS AT COCANADA 

(Contributed) 


T he '* factory for producing 

floating docks is an expensive 
assemblage of plant and equip- 
ment ooUected round a gravmg doc^ 
locally called a " basin Ejroept in 
war time, many years of steady output 
of docks, slups, barges or other ^milar 
products would be required to justify 
the large capital exp^iditure involved 
vx building and equippmg the graving 
dock* 

The omcrete slabs axe made alongside 
the ba&in on the casting area. They are 
lifted by cranes and placed in position 
la No, I berth in the basin* l>ecks, 
joints and spine wall are concreted m situ 
and the dock floated forward to No. a 
berth. Here machinery £uid flttmgs are 
installed and the top deck concreted 
When the next dock in No. i berth is 
ready to move forward, the dock in No. 2 
IS floated out and moored at the fitting 
out berth. Fittmg-out and painting is 
completed and the finished dock towed 
out to deep water for testing When 
the factory is m full production 
work is m progress m each basin on 4 
docks at a tune. One is being fini^ed 
off in the fitting-out berth, another is ui 
No, 2 berth, the third ts being assembled 
in No. z and slabs are being cast 

for the fourth m the casting yard An 
equal time is allotted to aU four stages 
a complete dock is turned out every 
four weeks. 

GRAVING DOCKS 
Rcwotis Governing Cholcfl of Site 

For the construction of the Keinforced 
Concrete Floating Docks, which were 
264' long X 66' uride, it was necessary 
to have a large area of flat ground 
adjacent to the sea or to a canal leading 
to the sea wherein the tides gave a 
sufficient nse to allow the docks to be 
floated out of the basin and taken to sea. 

Such a piece of land was located on 
the South side of the canal at Cocanada. 
this land bemg in use as salt flats 

Cocanada District was also considered 
suitable as very httle Government oon- 
stmction work was proposed and a fair 
amount of unskilled labour could be 
readily obtamed. In addition, a branch 
railway line connected the main Madras- 
Calcutta line at Samalkot to the canal 
bank, directly opposite the proposed 
site, and materials could be transfeixed 
from this railhead across the bridge over 
the canal, a total distance of approxi- 
mately one mile, or across the canal in 
barges direct to site. 

Test holes were dnven and the soil 
was found to be a type *B ’ black plastic 
clay similar to black cotton s<^ of 
Australia. The sides of the test holes 
when cut stood vertical for several weeks 
and, provided care was taken to distribute 
the load evenly on the surface, the ground 
was considered sahsiactoiy. 

The * Basm ' or Graving Dock neces- 
sary for the oonstraction of Remffirced 


With the developinent of the 
vaiious lypes of craft 

cazne the need for a meant of 
docking tliem, particularly ffie 
larger types which could not easily 
^ be hauled up oa slipways. Floating 
docks which could be towed to 
wherever ffie need aroee were the 
obvious answer. These had pro- 
viously been built of steel hut t^p- 
yards in U.K. were all working at 
full cai^city. Mr. G. A Maunseli 
ffien developed his idea of a Con- 
crete Floating Dock which could 
he built in a graving basin using \ 
I only the most easily rolled form 
[ of steel and capable of b^g buUt 
I by a section of the construction 
industry not at that time so heavily 
otgaged on war work* 

The docks are composed of a 
number of precast slabs held 
together fay bottom, deck and 
vertical joints of concrete cast in 
situ. This was work which could 
< be done by concrete contractors 
j and relieve the already overburden- 
ed shipyards. Morever a concrete 
dock could be built more quickly 
{ than a steel one. Gonstructioii 
began about September 1943 and 
exmerete floating docks have bem 
used In England, in the Mediter- 
ranean and on the coast of France. 
The longest tow that any dock has 
made was from Gravesend to 
Rangoon In 194S. 

Tfaie accompanying article des- 
^ ciibes the construction and equip- 
I meat of Graving Docks and BOO- 
Tonn&r Reinforced Concrete Flut- 
ing Docks at Cocanada on the 
East Coast, some 100 miles south 
j of Vlzagapatam. 


Concrete Floating Docks, had to be 
600' long X 74' wide, the bottom or floor 
level being at — 5' m the first 300' and 
— 6' m the second 300'. To ensure that 
the site would not be flooded at excep- 
tionally high tides, it was decided to fill 
in the working area to a level of-fS' and, 
as records showed that the tide had on 
one occasion reaiflied a height of +8% the 
surrounding bunds were increased to 
-f 8.5'. 

60a lineal of basm was required 
so that the basin could be utths^ for 
the constructLon of two docks, the first 
300' (Stage I Berth) being us^ lor the 
partial construction of a dock to a condi- 
tion in which the basm could be flooded 
and No. 1 Dock floated down the basin 
into the secood 300' (Stage II Berth)* 
The basin was then dewatered. No. x 
Dock settling down on its pebble bed in 
Stage II Berth. 

Work of coostnu^ion of No* 2 Dock 
was then comixieoced, in No. 1 Berth 
while additicmal work was earned out 
on No. I Dock m No* 2 Berth. 

When No. 2 Dock was in a condition 
to be floated down to No* II Berth, the 
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basin was flooded, gates r^noved ; No. i 
Dock would then be taken into the canal^ 
No. 2 Dock floated into No. II Bedrth, 
gates reflxed and the basin dewatered. 

No. I Dock would be taken to a 
' Fitting Out Berth * built alongiside the 
canal bank. 

In order to accommodate the partially 
completed dodir. three dolphins were 
built from the canal bank into the canal 
and a 5 ton Scotch Demck Crane erected 
on the canal bank, the canal haviiag been 
dtied^[ed at this point to — 10'. 

In this manner it would be possible for 
work to go forward simultaneously on 
three docks, while precast slabs are bemg 
prepared for a fourtiou 

Gwmg to the success of tlie Keinforced 
Concrete Docks in various theatres of the 
wax, it was decided that the project 
had to be duplicated immediately m the 
Vicinity of the first basm so that the 
output of Docks could be increased, and 
work was acoordmgly commenced on a 
second basin. This basin was almost 
completed when peace was declared 
and the further construction of 
Reinforced Concrete Floatmg Docks was 
abandoned. 

Method of Construction 

Basm construction consisted of dn^mig 
long Frodingham steel sheet piles 
along the sides and ends of the Basin, 
the top of piles being left at +8' level. 
These piles were tied back m the usual 
way usmg tie rods connected to rein- 
forced concrete anchor beams running 
parallel to the sect xnlmg but 35' outside 
It, (See Fig, i). 

The earth inside this steel box was 
excavated by coohes to a level of — 6^ 5' 
on the first 300' of the basin and — 7*5' 
on the second 300'. 9* of ] aterite 
boulder sohng was then laid on floor 
of the basin. The first 300' of the basin: 
floor was finished off with a 9' reinforced 
concrete floor having a i* timber boarded 
floor above the concrete with a gap 
between and approximately J* spacing 
between the floor boards. This was 
necessary to aHow water to flow under- 
neath the concrete dock when finished 
to give the necessary flotation. The 
second 300' had a floor of rounded 
pebbles, approximately 9^ deep, providing 
a loose surface on which the newly 
constructed dodr could bed down evenly* 
The bund between the basin and 
was left intact untfl all work in the Ixisin 
had been completed and the dock gates, 
which Mrere of the slopmg bear-^^pp 
type in 4 leaves, were completed, together 
with a sump 30' x 9' at the conunrof the 
basin nearest the canal. 

The dock gates were constructed fh 
4 leaves, the framework being steal 
sections with a caulked timber sur&u:e 
fitted with ahuces, and could be 
out and replaced when necessary by 
Amcncmi Stifl[-Ijeg Demck Omm, 
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Fig I The Graving Dock locally called a “Basin” is 600>ft. long by 74-ft wide and 
utilised for the partial construction of two Docks, at two different stages of preparation 


A Pump House containmg four diesel 
driven pumps to give a capacity of 
approximately 4,000 gallons per minute 
was built alongside the sump for 
dewatering the basin 
Casting Yard 

Along each side of the basm is a 
concrete slab 100 feet w'lde A width of 
30 feet from the dock wall is occupied 
by the crane tracks, leaving 70 feet for 
the w'orking spate on which to produce 
precast slabs for the floating docks. 
(See Fig i). 


ITie working area along each side of 
the basm was built up by cvcavatioiis 
from the basin and from mud dredged 
from the canal, to a height of +6 5'. llic 
whole area being sol^ with latente 
Ixiulders for a depth of i', rolled with a 
6 ton roller and a &' reiniorcccl concicte 
slab constructed above the soling 

The only cranes available lor this 
work were Stothert & Pitt b ton Diesel 
Driven Electric Cranes which gave a 
point load of approx 47 tons when in 
use, and crane tracks had to be built 


long each side of tlic biism to support 
ihis craiio loacl 1 o suppoit this track 8^ 
bailies 18' »ong weie driven m sets of 
3 across the tra<Jc 3' apait, every 3^ 
A strongly leuifotccd conciete beam 
approximatelv 3'-0^ ^ deep wiis 

constructed on tiie top of these ])iles, each 
reinforced beam cany mg one rail 

Work ot 3>artjaUy excavating the basui 
was commenced early in December i<it4 
and driving of sheet piling commenced 
tow arils the end of December. 

At the IjegiHiimg of rcbra<iry 
it was disco vereil that the tojjs of the 
piles were lieing pushed steadily inwards 
lo the basjii at a rate varying fiom y to y 
per day and, in spite ot various methods 
Ix'ing u-^ed to stop this cietping ol piles, 
the inward creeping continued and the 
whole working area, including anchor 
beams, reinforced toiicrcte slab, crane 
tiiick and additional author Ix^ain at 
the outer tdge of tiie slab steadily 
mo\ccl inwards carrjmg the piles witli 
them broin observations jt apjicarcd 
tliat this w^as caused by a head of water 
budding up behind the piles flowing 
through horizontal slratas of sand whiUi 
existed at various levels jn the ground. 
It was fuicUJy decided lo excavate Uic 
eartli outside the pilc^s and to sink 
monoliths to support the inner crane 
l>eain loi the first 300' of basm and to 
use travelling Suite h Derrick Ciaiies, 
which'had been obtamed by the M.K S , 
lor the second 300'. These nionoliths 
were rectangular, 8 " 3' built up of 

prefabricated sections m reinforced con- 
crete fa" thick and were sunk by weighting 
and inienial excavation 'J’hc monoliths 
were sunk to an average depth of — zi\ 
scaled with concrete and filled wnth wet 
sand. On actual tests these s'upportc'd 



Fla. 2. Casting Yard. On either side of the graving dock is the casting yard where prefabricated 
units are cast in sucks, the heaviest slab being about 6 tons. Note protruding reinforcement 
which is later incorporated in In-situ concrete. 
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TABLE Non. 


r. 

Liftmg capacity. Tons, 


$00 

800 

1,000 

2 

Length ... 

210' 

0" 

i{)4" 0* 

267' 0' 

3 

Beam 

61' 

0^ 

e>4' 0* 

67*^ o'' 

4- 

Height of side . . . .... 

28' 

0* 

24' 0*" 

32' o"' 

5 

Draught . . ... 

b' 

10" 

6' 8* 

8' 2' 

0 

Approx. Displacement, Tons 



2.850 

3.900 

7 

■Width of Pontoon Deck 

40' 

o* 

49" o-’ 

48' 0' 

8. 

Width of each top deck 

7' 

6* 

7' 

0' 6*' 

y. 

Height of pontoon deck above bottom 

b' 

</ 

8' 10' 

10' 6* 

lo 

Thickness of bottom slab 



5' 

5* 

11. 

Thickness of pontoon deck 



4' 

4r 

12. 

Thickness of top deck 



7''toi3i* 

7*' to 161*' 

13. 

Volume of concrete, Cu. Yds 



1,216 

L757 

14. 

eight of Steel, Tons 


. 

382 

538 

*5- 

No of mam dabs (No 1 berth) 

1 


174 

330 

16 

No of Gallery slabs (No. 2 berth) . 

) 

. 

36 

44 

17 

Total No ol slabs 

1 

i 


210 

374 


-V B — Fig 4 slio>»s the outline ol an boo-tun dock and a cross section tliruugh the pump 
room 


a ton load with httle more than the 
initial sinkage of approximately J*. 

Sand and Aggregate 

Sand was obtained from the Godavan 
Kivei, approximately 45 to 50 miles 
Irom the site, and earned there by b*irge 

After tests, it was decided that the 
best available aggregate for the construc- 
tion ot tlie doc]^ was a bfack quartzite 
a\ ailable at Rajahmundry about 40 miles 
away This could be brought by barge 
along the canal except when this is closed 
during the latter part of the dry weather. 
Then material must come in by roil 
and aggregate taken to the crushers b> 
truck 

Sand and aggregate are distributed to 
the various mixers by 10 No 2 Cu Yd. 
Dumpers 

For the thicker slabs the maximum 
size of coarse aggregaf e is but for most 
ol tlie work it is broken to J'' Primary* 
cruelung IS done by jaw crushers set up 
on staging with a section of incsh 
screen 111 the delivery thule to eliminate 
some of the dii^t Prom the crushers 
It IS carried by head load to roll 
granulators, dust and oversize material 
screened oft, and stock piled 

Mtxing Plant 

Each basin has eight halt-yard mixers 
set up in pans on each side ot each berth 
With the mixers at, or near, the mid 
points of the berths concrete can be trans- 
ported to slabs by hea<l loads For 
placing in situ concrete, skips, liaridlcd 
by the cranes, are used Aggregate is 
brought in by dumper and a small 
stockpile maintained behind each mixer 
At each mixer hite is a Xissen hut for 
cement lhi& decentralisation of mixers 
IS preterable to a central jdant when 
coohe labour is available as tl eliminates 
one link in the transport chain With 
a central mixing plant decauvilJe or some 
such means would be required to deliver 
the concrete near w here n is to be placed 
but the final move would remain the 
same, head loads to slabs and skips 
lifted by the cranes for m situ work m 
the basin In addition to the eight main 
mixers there are to be two mobile 
machines at each basin for miscellaneous 
small jobs 

FLOATING DOCKS 
General Description 

The docks are lellular reinforced 
concrete structures designed on geodetic 
principles Ihe walls, the bvlkbcads 
and the gallery deck are of thin precast 
slabs Not only docs this precasting 
help to speed construe tion but it also 
minimises shnnkage cracks formed during 
the curing of the concrete The Ixittoni, 
the spme wall, llie jiontoon deck and the 
top deck aie cast in situ, as arc also the 
vertical joints between slabs and four 
small jn situ walls at the swjin ends 
To completely tie in all slabs, reinforce- 
ment IS left projecting and is bent as 
required to mesh in with adjacent slabs 
and the in situ concrete Timber blocks 
are hxed to the pontoon deck to take the 
w'eight of docked craft and timber fenders 
are htted to the sides, ,Xhe docks are 
equipjied with diesel driven generating 
sets, electric welders, pumi>s and with 
crew’s quarters. 


Dimensions and Quantities 

There are three sizes of docks to be 
made m India witli lifting tapauties of 
300, 800 and 1,000 tons Details are 
given in Table i, full details of the 300 
tonners not yet being available 

The cubic yaids of concrete going 
into the various parts ol the docks and 
the general order in ivhich they are cast 
are giv en m Table 2 


T\BLENn 2. 



Size of Dock Terns 

j 800 j 

1000 



' ' ' I 

, Conciett 

1 Cub I 
' \ds ' 


1 

Slab's 

j 565 ‘ 

«75 

2 

Bottom 

236 i 

260 

i 

Jtnntb 

' Hi 1 

1S7 

4 

Spme Wall 

1 ; 

70 

5 

In fitu \\ alh 

' i 

2i> 

Cp. 

Pontoon Deck 

i TOO ^ 

1 

209 

7 

Top Dei k 

1 ■ 

ilo 1 

' - - 1- 

127 


Totals 

i,2r6 ^ 

1 ] 

I >75 7 


Item I, of course, is precast Items 
-i 3. 4* 5 on more or less simultaneously, 


with item 2 leading, in No. i berth. 
Item 6 is cast in No i berth for 800 
tonners but for 1,000 tonners will prob- 
ably lie done in No 2 berth. Item 7 is 
floured in No z berth after placing 
gallery slabs and machinery. 

Precast Slabs 

There are ten main types of slabs and 
each type con tarns several variants m 
remforemg, apertures, left and right 
hand slate, etc Lifting eyes arc cast 
into all slabs As with all the rest of tlie 
dock, the slabs aie very heavily rein- 
forced and the steel is left projecting 
round the edges iS* ^ 24" to mesh with 
the steel of ailjounng slabs in the in situ 
concrete ot the joints This irttroduces 
dilhculties in edge shuttering, lifting and 
placing The maximum weight of slab 
IS about 6 tons. Table 3 gives details 
of the types of slabs that go to make up 
an 8oo-ion dock For other seizes of 
dock the slab types are similar 

All slabs excejit Type J from the 
vertical sides and bulkheads of the dock 
and are placed in No 1 berth The 
gallerv slate, T>i>e J, from the only 
precast deck and are placed in No. 2 
berth 

Slate ha\ e projecting reinforcement 
for incorporation m the in situ concrete 
of decks and joints. As the slabs are 
cast; m a horizontal position and placed 
in a vertical one i urning presents difhcui- 
ties Liftmg lugs are provided in all 
slate but the method of handhng depends 


TABLE No, 3 


Type 

Position. 

1 

I Thick- 

No- of 

Total 
No. of 


ness. 

1 variants. 

slabs. 

A Outside slabs 

Ontside walh 


6 

3b 

B Bridge slabs 

Inside walls 

V 1 

8 

40 

C Small end slabs 

Dock walls 

4 "' 

0 


D Swim ends 

Ends 

4r 

2 

4 

£ Small triangles 

Ends 

V 

2 

4 

F Swim ends 

Bulkhead walls 

r 

2 

4 

G L Slate 

Cross members . 

4 " 

3 

60 

H L Slabs .. 

Bulkheads 

4 ' 

2 

11 

1 V Specials 

J Gallery Slabs 

Kagme Rooms . . 

4 ' 

4 

7 

Gallery deck 


10 

36 



Totala . 

45 

210 


m 
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oA tlie type Some liave sui&cient 
beam strength to be lifted from one end 
directly mto the vertical position. These 
slabs are cast along trenches pro\ided 
with thin/ cross walls on which the slab 
rotates during lifting, wlule the pro- 
jecting reinforcement goes down into the 
tr^ch. Other slabs are too large to 
stand this treatment and have to be 
turned on tiltmg tables There is one 
of these on each side of a basm and they 
consist of a frame work of steel channels 
to take the slab The frame is supported 
on short columns so as to rotate from 
a horizontal to a vertical position and 
inclined pi ops drop mto recesses to hold 
it there The slabs are placed on the 
table horizontally, the table tilted and 
the slab picked up again m vertical plane 
Many slabs lequire strengthening liefore 
lifting Some have bolts cast into them 
for fhe attachment of strong backs 
while on other types the strong backs 
are held by hooks engaging in the 
reinforcement 

The casting of prefabricated renifoiced 
concrete slabs to be used m actual dock 
construction was commenced on the 
casting area on 4th March 1945. and the 
laying of reniforcmg steel for the Ixittom 
of the dock was commenced on 30th 
April 1945 

In Situ Work 

Unlike the slabs, which consist of a 
numl>er of small individual pours, none 
more than about 3 cubic yards, this is 
placed m as large sections as possible, 
usually three, with transverse, squaie 
edged construction joints The spine 
wall between the bottom and the pontoon 
deck IS poured m sections and then the 
pontoon deck Work on the top deck 
is complicated by very heavy reinforce- 
ment closely spaced and by the No of 
openings fox hatchways, etc Concreting 
of vertical joints is similar to work on 
columns m buildings and they are all 
small pours Owing to the quantity 
of steel m them, approx, twice that m 
the slabs owing to lapping of rods there, 
concreting is difficult and a wet mix is 
essential The large amount of steel 
helps to control the shrmkage cracks 
which might occur due to the sloppy 
mix 

Plant & Accommodation 

Each dock is equipped with two 2,600 
gallons per minute pumps for dew'atering 
which can be used either singly or 
together. There aie two generating sets 
and two separately dnven welibng sets 
All plant IS diesel driven Fuel and 
fre.sh water tanks are installed Sleeping, 
ipebsing, cooking, washing and lavatory 
accommodation is provided for the dock- 
master and crew of 16. ITiese quarters 
are requited for the crew which must be 
provided when the docks are being towed 
to the ports m which they are to be ust*d 

FLOATING DOCK CONSTRUC- 
TION 

In the following paragraphs the biild- 
mg o± an Soo ton floating dock is 
described. Construction of other sizes 
follows the same general pnnaples. 

Coticrete 

The specified mix is i . x . 2 . 2 . 4 and 
the minimum, strength required is 2,500 


lbs per sq m at 7 days and ^,ooo lbs 
sq in at 28 days With such a nch mix 
these strengths should have liecTi easily 
exceeded but actually prelimmaiT tests 
barely achieved them due to dust .uid 
dirt m the aggregate Water for washing 
IS not available but by more thoroiigli 
screemng off of crusher dust and more 
care in storage and tiansjxirt of aggregate 
the 7 day strength was raise<l to between 
3,500 and 4,000 lbs per sq m The 
richness of the mix may seem extravagant 
bur the cost of the extra cement is a small 
premium to pay for assuretl water light- 
ness and to cover poor workmanship 
The large amount of cement would 
introduce some shrinkage tiouble were 
the docks cast as monoliths but precasting 
and the relatively thin, hea\ d> n inioiced, 
in situ work mmimises this danger Ifot 
weather, however, did cause compli- 
cations Temperatures clid not exceeil 
108° in the shade but the steel got very 
hot in the sun and had I0 be cooled 
before pouring concrete This was done 
by covering the fabricated reinforcement 
With chittai and keeping it wet. Keeping 
slabs wet while curing is done in the same 
manner and sometimes mud bunds are 
built round the edges and the surface 
flooded Slabs of the same type aie cast 
in stacks one on top of another there 
being up to 7 slabs sn a stack At times 
only 24 hrs elapses after the casting of 
a slab before another is cast on top 
of it. 

An unusual aspect is the importance 
of the weight of the concrete A heavy 
concrete increases the displacement and 
reduces the lifting capacity, Ihe stone 
used at Cocanada is a trap rock with a 
specific gravity of 2 8 to 2 9 giving a 
concrete w^hich weighs 154 to 160 lbs 
per cub ft without reinforcement This 
very heavy concrete would reduce the 
lifting capacity of the dock by some 
150 to 200 tons A search w-as made for 
a lighter aggregate but only a weathered 
sandstone, specific gravity 2 55 to 2 6, 
could be found and that 100 miles away 
This protluced a poor concrete with a 7 


day stivngth of only 2,000 Jb., Th? 
heavier stone therefore used The 
No of 800 ton dock-. !o l>e made was 
rediKixl to tln»e .dreadv under con- 
stiuction (2) and i.noo loniieia built 
instead In i (mio inn docks the 

design allowed tor the h^a\ ler aggregate. 

Steel 

There is no complrated lieniUng of 
steel but, ^^ltll the average percentage 
of steel in the neighbourhood of 5 3 and 
coiLsiderably more 111 some parts, care 
has to be taken lo place it accurately 
In the hea\jly remiorced members, like 
the top deck, there is httle room for 
lapping and long iengtlis have to l>e used 
SmiiUrlv theie is no room lor hwkmg 
the ends oi rod-? t uttiug done in the 
ste»*l yards with bai croppeis and electri- 
cal iy dnvvn cutting machines* Bending 
1-. done by hand lor the smiller diameters 
and by^ power beiuleis for the lai'ger 
sizes This IS all reiKdiljon work and 
stacks of the various types of bars are 
built up and diawu on as iccjuired 
When fabricating the remforcemeni , rods 
at the lifting points are wekiixl to ensure 
distribution of the lo^ul, and tlie remam- 
lUg bar cio^sings aie tieil 

Precast Work 

The layout of the casting yard requires 
carelul planning so that slabs can lie 
moved Jrom wheic lliey have been cast 
to tlien pOMlion in the dock wnlh the 
mimmuiu elfjrt Tdtmg tables and pits 
lor the leinfr rcoment have lo be sited 
near the slalw which itqune them 
Slabs of the same type are cast one on 
top of another with paper joints lietween 
them This means that it is always 
the 5vjungcst slab tliat js lifted first and 
the lifting stresses are th"* most severe 
that the concFLte will receive Being 
cast on the flat, only edge shutteung is 
required but this has to l>e bored lo pass 
the projecting reinforcement Ui all 
the mam slabs there aio two layers of 
steel, and edge shuttering is manufac- 
tured by boring li* holes in a piece of 


j.hi.-- lU/K. uw. 



Fi? 3 Dock in Erection The precast units are Itfted by crane, assembled In the bwin and ti^ in 
by'in^tu concrete. Precasting help* speed up’coi»tru«ion and also reduces nskof shrinkage 
' crai^. 
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^mber, npping throu^ the centre line 
of the holes^ then placing one piece 
ivith the half holes uppermost to hx the 
position of the lo\rer layer of remforce- 
luent in relation to the bottom of the 
slab. A strip of timber as thick as the 
distance between the two layers of steel 
IS then nailed on over the bottom steel. 
The top steel is placed and ^en the otlier 
half of the bored timber is nailed on top, 
its flat edge forming the screed guide 
for the top of the slab 
Work in No. I Berth 

The first work is the budding of the 
chamfered edge shuttering for the bottom 
slab and the erection of the supports 
for the sloping swim ends. The timber 
floor of the berth is then covered with 
paper and the bottom reinforcement 
placed Then begins the placing of the 
precast slabs The slabs are lifted, the 
projecting remfoTcement bent as required 
for the particular joint formed at the 
bottom, and then lowered into position 
in the basin. The first slabs placed are 
the cross members and the bulk heads, 
the L slabs. Ihe first of these is strutted 
in position by an A irame engaging in 
the top of the slab and subsequent 
ones are held upri^t by pairs of timber 
spacers. These are timbers of the correct 
length with two deats at each end which 
engage on each side of the top of the slab. 
Final adjustment of position is made 
w'lth fix wedges. In the ends of the 
L slabs are screwed rods which pass 
through holes in the inside and outside 
slabs nuts are screwed on and the whole 
assembly then forms a self-supporting 
structure. The side slabs cover two 
bays of L slabs so that the sides are held 
by an L shd> at the centre and form a 
common vertical joint with the L slabs 
at each end. Swim end slabs are placed 
against their supports while the ^lery 
slabs are not placed until the dock is 
m No. 2 Berth, 

When the slabs are m position and the 
projection steel m the jomts adjusted, 
the bottom is concreted, work usually 
being done in 3 pours. Mattering is 
then put up for the joints and for the 
in situ walls. As these are concreted, 
they are all small jpouis, shuttering for 
the spine wall is erected, reinforcement 
placed and the wall cast. Shuttering 
IS then struck and used for the underside 
of the pontoon deck. In the case of 
800 tonaers this must be cast in No. 1 
berth but in the 1,000 tonners it will 
probably be left until floating forward to 
No. 2 berth. 

The basm is then flooded, the dock in 
No. 2 berth floated out into the canal 
and that in No. i berth moved to No. 2. 
Slabs for the next dock having been cast 
while the^one that has just quitted No i 
was being assembled, work on the No i 
berth stage of the following dock be^ns 
immediately. The work to be done m 
this berth controls the whole sequence 
of operations as the dock in No. 2 cannot 
float out till that m No. i is ready. 
Much of the work done m No. 2 could 
equally well be done at the fitting out 
berth. 

Work in No. 2 Berth 

In this berth the dock beds itself down* 
eveikly on the loose peblfle bed so that 
t 3 aere aare no stress -coQoentrations due to 
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projections on the surface of the young 
concrete of the bottom of the doch. 
The first work done is the placing of the 
gallery slabs and the preparation of the 
beds for the machinery Generators, 
welding sets and pumps are placed in 
position, and the shuttering assembled 
for the top deck. Machinery can be 
placed through hatches but ih the first 
instance it is very much easier to do the 
work before the deck is cast. Longitu- 
dinal steel is very crowded in the top 
deck There is approx the same cross 
sectional area of steel as in the bottom, 
but there is only 25 % of the width and 
even this is still further reduced by 
hatchways and other openings The 
thickness of the top deck of 800 tonners 
vanes from 7" at the ends to 8^^ and 
then 13J' over the central portion where, 
in addition to higher stresses, the rein- 
forcement IS most crow'ded due to 
hatchways, and more la^'ers of steel are 
required In the case of 1,000 tonners 
the deck thickness Irom y"" to SJ' and 
then, on the outsides of the hatch 
opemngs only 16^^' making an I, shaped 
slab. At the same time all external 


walls of the dock are given two coats of 
plastic bituminous paint and tlien the 
fenders fixed except those at the corners 
which go on m No 1 berth The crews’ 
quarters are fitted up, pipes, valves, 
tanl^ and electric wtnng installed and 
timber keel blocks fixed on the pontoon 
dock 

Work in Fitting Out Berth 

Essential work m No 2 berth is placing 
of heavy machinery, concreting painting 
of exterior walls and fixing of fenders 
As much of the remaining work as 
possible IS done m No 2 berth and then, 
when floated out, the dock is 'warped to 
the fitting out berth The remaining 
work in the crews’ quarters and fixing ot 
capstans, handrails, etc , is completed 
there and wails of living and working 
accommodation painted with anti-conden- 
sation paint Exposed steel work is 
painted with black bitumastic and the 
inner and other external walls with 
camouflage paint Provided there is 
no delay in delivery of fittings all this 
work IS finished before the next dock 
is floated out but it is essential that a 


good start be made with fitting out while 
the dock is in No. 2 berth. 

Testing 

When completed the dock is towed to 
deep water and sunk to its maximum 
depth, leaving tw'o feet of free board to 
the top dock It is maintained in this 
position for at least one hour and obset* 
\ atioiis made by sounding the tanks, etc., 
for any possible leakage. In docks 
which ha\e develo]Ted leaks the seepage 
usually occurs at the blocks on which 
the 1, slabs are placed before the bottom 
is concreted. To counteract this the 
blocks are rendered with Sika compo 
before the slabs are lowered on them. 
Before floating forward Irom No. i berth 
the bottom IS dried oil and then examined 
for seepage when the Y^asin is flooded. 
Leaki> are rendered with Sika After 
the test Sink O'* of 'water remains in the 
bottom ot the dock and no further visual 
examination for leaks there can be made. 
Some docks that haw met rough weather 
on long tows have developed slight leaks 
in the vertical ]omts, usually well above the 
normal \vaterlme These have been cured 
by rendering with a water-proofing campo. 



Reinforced Concrete Hoot- 
ing Dock for theRoyal Navy 

Bmit ro replace a steel dock de- 
stroyed by enemy action, this 
reinforced concrete dock was 
launched from a site right next 
door to Bucklers Hard, from which 
were launched many of Nelson’s 
men-ot-war The dock did great 
work in lifting and servicing the 
ships of the Royal Navy. 


Reinforced Concrete Pon- 
toons for Mulberry Harbour 

Mulberry Harbour’s ten miles 
of floating pier were carried on 
reinforced concrete pontoons. 
They had to be light, but strong 
enough to carry the weight of the 
flexible steel spans plus heavy 
military traffic. Made from con- 
crete panels only thick, every 
pontoon had over 1,400 feet (x 
{^nt between precast and in- 
situ concrete, every inch of which 
had to be watertignt. 

Both the dock and the pontoons 
were construaed by Wates Ltd 
a leading English firm of Contrac- 
tors. 

|[Photos. courtesy: Wates Ltd.] 



27a 


Indian Concreto Janriial 


DneenlMHr lS«k, 


REINFORCED CONCRETE ROAO BRIDGE 

By W. SCOTT WILSON 


T H E accompanying drawings indicate a method of 
spanning approximatelv 50 ft by means of a reinforced 
concrete girder bridge The carriageway is 20 ft between 
kerbs, and is designed to support 20 ton transports. 14 tons 
on the rear axle and 6 tons on the fore axle Two foot walks, 
each 5 ft 6 m. wide are provided for pedestrian trafhc 

The decking is composed of pre-cast concrete beams 24 m x 
in in section, placed at 6 ft. centres upon the supporting 
mam girders These beams are cast with ledges on their 
sides upon which pre-cast concrete segments, 5 ft long by 
1 8 in wide by 2 in thick, take then bearing. After these 
segments are placed in position, 1-2-4 concrete is poured upon 

gEINrOQCED CONJCRETE ROAD BRIDGE CAggY 
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them and screeded level with the tops of the beams, giving 
a depth of cx>ncretc of 6 in. at the crown and g in at the 
spnngings, as showm on tlie section. Fig 2 Any desired 
wearing surface can then be applied 


By this means a strong decking may be obtained without 
the use of site timbering and props The foot walks are 
constructed ivith sand fill and 2-m pavetaent flags and the 
decking completed with concrete parapets as shown on Fig. i. 
The mam girders, supporting columns, bracing and founda- 
tion slaljs are all cast m situ and present no unusual features. 
It may be noted, however, that the cantilever ends of both 
mam and secondary girders reduce the positive bending 
moments at mid-span and therefore have an economical effect 
on the sire of beam and reinforcement required 

Each foundation is 30 ft long by 5 ft. wide and supports 
a total load of 192 tons, and since the base area is 150 sq. ft. 
the ground pressure is approximately ij tons per sq. ft. 
Decking beams , section 24 w x 12 ♦« , centre span 20 fL 
Dead Loads ; 

beam 24 in x 12 in 20x2*0x144 ^ 5,760 Ib 

concrete fill 20 x 5 * o x 84 ~ 8,400 lb 

w’eanng surface . 20 x 5 o x 30 = 3,000 lb. 

total dead load for 100 sq ft. = 17,160 lb 

~ 8 tons 

unit dead load for carriageway = 170 lb per sq ft 

unit dead load for foot walks = 210 lb per sq ft. 

Live Loads , 

Two axle loads of 14 tons per beam = 28 tons 
For mam girders umt live load ==s 280 lb per sq. ft. 

Cantilever Portion ; section 24 i« X 12 tn ; span 6fL 
Dead Loads , 

beam, concrete fill and foot walk . — 

6*0 X5 5 X2I0 — 6,900 lb. “3*0 tons 

concrete parapet 

=6ox7‘oXo8x 144 = 4,500 lb —2-0 tons. 
total dead load foot walks iT’400 lb — 5*0 tons. 

Live Load , 

=s 6'0 X 5*5 X 100 =s 3,300 lb. ~ 1*5 ton 

total dead plus live load =? 14.700 lb =6*5 tons, 

dead load moment M, =3*0 x 2*75 == 8-25 ft tons. 

t, , „ M, = 2*0 X 6m ^12*0 „ „ 

total dead load moment = -h M, = 20 *25 ft. tons 
live load moment Ms — i '5 x 2-75 4*13 ,, , , 

total max moment — + Mg -f M3 = 24*38 ft tons, 

steel area As = 24 4/8 X 1*5 =*2 sq.m, 

total idiear S = 14.700 lb. 

unit shear s == 14,700/18 X 12 = 68 lb per sq in. 

and no shear steel is necessary^. 

Centre 20 // portion, 
dead load free moment . 

M4 = 8 X 20/8 — 20 ft. tons. 

Jive load free moment 

Mg «= (14 X Jo)-~ (7 X 7*5) 

— (7 X 1 * 5 ) =« 77 ft tons. 

dead plus hve load free moment = 97 ft. tons 

d«iuct dead load cantilever moment == 20 2 5 ,, ,, 

max positive moment at mid-span =^ 76*75 ft "tons, 

steel area As 5^ 77/8 X i *5 «: 6*4 sq. in 

and 8 bars i in diam 6-3 sq m, 

max shear due to dead load : 

Sj = 8/2 ==4*0 tons 

max shear due to hve load . 

Sg ==« 14*0 tons, 

and total shear 8—4-1-14 - 18 tons, 

unit shear s = 18 y 2240/18 x 12 ^187 lb. per sq. im 

AdoptiDg the steel arrangement shown on Fig 2 : — 

2 diagonals i in diam. carry : 

1*57 X 8 X 18/40 « 11*3 tons. 

4 sections | in. diam stirrups at 6 in. crs. carry : 

0-44 X 8 X 18/6 10 56 tons 

and shear resistance provided » 2 1 -86 tons, 

which is amply euthcient. 

General details of haridge decking and supporting beams are 
shown on Fig. 2. 
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girdets ; section 4^ t«. x 14 i« caniil&ver ;^pan g ft 6 tn total live load from each deck beam ; 

Total dead load from each deck b^m carriageway 

— S/2+5-0 —90 tons = 10 X 6 X 280/2240 — 7 5 tons, 

dead load moment footwatk == j - 5 ton. 

Ml = (4 ' 5 X 9) + (9 X 3) =*= 67 5 ft tons total dead plus hve load per deck beam ■=* 9 0 tons 



&ECTI.pN.^,g 
live load moment 

M, = (4-5 X 9) + (9 X 3) 

total dead plus hve load moment * 
Mj+M, 

steel area As 135/8 X 3 

totalshearS 13*5 + J 3'5 


FULL LOAD! MG D1AGI5AM FOP MAIM GlRDECS 


SECTION! A A 


C7'5 ft. tons 

» 135 tt. tons. 
= 5*6 sq. m 
=s 27 tons 


*= 120 lb. per sq. m. 


FIG a 

umt shear s — 27 x 2240/36 x 14 
2 diagonals if in diam. cany : 

2*45 X 8 X 2 X 36/60 23*5 tons. 

2 sections j m diam stirrups at 12 in crs. carry . 

0-22 X 8 X 36/12 « 5-3 tons. , 
and shear resistance provided » 28-8 tcHis. 

^81 
















Indian Cwrreto dannimi 


necomiMr IStibi, 


FOUNDAHOMS- 


LUMMS AMO BgAouae. 



Centre 3o~fl Portion. 

Total dead and li\ e load from eacli deck beam t 
^ =9*0— 9*0 =i8 tons 

max free moment 

Ml = (45 X 15) — (i8 X 12) — 

(i8 X 6) =351 ft tons 

deduct dead load cantilever moment =*.67 „ 

total max positive moment at mid^span -*= 284 ft tons 
steel area As = 284/8 *^3 = 12 sq in 

and 10 bars i J m diam = 12 3 sq in 

End panel shear S =='45 ton 

and unit shear s = 45 x 2,240/36 x 14 =s 200 lb per sq in 

End panel shear ^ = 45 ton 

3 diagonals in. dtam cairi" — 

3 • 7 X S > 2 X 36/60 = 35 5 toil 

4 sections J in. diam stirrups at 12 m ere. carry * 

0*44 X' 8 A 36/12 ' 10-5 ton 

shear resistance provided = 46 o totT 

2nd panel shear =^45 — 18 =27 ton 

2 diagonals in diam cany — 

2 *45 X 8 X 2 X 36/60 == 23*3 ton 

stirrups carry 0*44 x 8 x 36/12 = 10 -5 ton 

shear resistance provided = 34*0 ton. 

3rd panel shear = 27 — 18 =9-0 ton 

stimips carry . 0-44 x 8 x 36/12 = 10 *5 ton 

General details of xeinforcement for mam girders are shown 
on Fig 3 

Columns at Supports , Section 18 tn x 18 m. 

Total dead load, from badge decking artid parapets 

[8 4- (5 y 2)[ 8 «= 144 ton 

Total live load from camageway : 

49 X 20 X 280/2,240 « say 120 ton 

equivalent to the load transmitted by 6 tractctfs each weighing 
20 tems. 

Total hve load from foot walks : 

a X 49 X 5 "5 X 100/2.240 = 24 ton 

Total weight of main girders . 

2 X 49 X 4*0 X 144/2.240 


Weight of horizontal bracing 

2 N i 8*5 X 4*0 144/2,240 = 10 ton. 

Weight of diagonal bracings * 

4 X 23 X I *4 X 1:44/2,240 = 8 ton 

W’eight of t 8 in y 18 in columns 

4 X 21 ’5 X 2 23 X 144/2,240 = 12 ton, 
total load on 4 columns = 343^o^ 

total load per column = 8b ton. 

Total wind on bridge 

49 X 10 X 50/2.240 = 10 ton 

overturning moment due to wind 

10 X 20 =s 200 ft ton 

Additional load per column 

200/20 X 2 i 5 

which may be neglected in view of tlie live load taken 
Equivalent area Ae of coluinn vnth i per cent steel 

= 370 sq in. 

and compressive stress c = 86 x 2,240/370 = 520 lb x^er sq in 
which IS satisfactory 

Hence, columns 18 in x 18 m in section reinforced with 
4 bars ij in diam (5 sq m ) and | in. diam links at 12 m 
centres are suitable. 

Foundation Beam : yyft x 60 m x 14 in 

Total load from 2 c^umns ^ 86 x 2 = 172 ton. 

dead load foundation beam : 

30 X 10 o X 144/2,240 20 ton. 

total load on ground ?= 192 ton* 

area of base = 30 ft. x 5 ft = 150 sq ft 

and ground pressure = 192/150 « i 30 ton per sq. ft 

which IS satisfactory 

I>oad causing bending and shear = 172 ton. 

load per hnear ft = 172/30 *=5*73 ton 

load per sq ft. = 5 • 73/5 == i ^15 ton. 

Cantilever Portion / 

moment M ^ 5*73 x 5 x 5/2 = 72 ft ton. 

steel area As = 72/8 X 4 -3 * 2 sq in 

max shear S » 5*73 x 5 28-65 ton 

umt shear s — 28-7 x 2,240/54 x 14 

= 85 lb per sq. tn. 


25 ton. 


iContimud on page 2S4) 
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MANCHESTER’S NEW REINFORCED 
CONCRETE BUS GARAGE 

SHELL-ROOF CONSTRUCTION 



Wythenshawe Bus Carage, Manchester. 


T he Wythenshawe bus garage, a 
massive reinforced concrete struc- 
ture which embodies features of 
engineering design entirely new to the 
Manchester area at the time of its con- 
struction during the early years of the 
war, as now in service for the purpose 
for which it was intended 

Originally built for the City of Man- 
chester Transport Department by Messrs. 
J A King and Co , to the design of the 
then city architect, Mr G Noel Hill, 
F.R I B A , M T P T., Messrs. Chisarc 
and Shell D,*’ Limited, being responsible 
for reinforced concrete design m the 
Chisarc system — this building — ^the largest 
in the country with this type of 
shell roof — ^was taken over by the Ministry 
of Aircraft Production immediately on 
completion in 1942, and was used by 
Messrs A V. Roe in the production of 
Lancaster aircraft 

The garage, with accommodation for 
100 double-decker buses vras planned 
to serve as a depot for the corporation 
bus services to the Wythenshawe housing 
estate, and work on it was started early 
in 1939 It was onginally anticipated 
that it would be complete before the 
end of the year, but war time conditions 
prevented this 

Most interesting feature of its design 
is the " Chisarc roof system, which has 
provided a roof with a clear span of i68 ft. 
with arched roofing slabs only aj in 
thick, without ties, braces or internal 
column supports, so that it is possible to 
utilLse every foot of floor space. 

The principles of .the shell-roof con- 
struction are ba^ed on the natural laws 
which are apparent in the shell of a 
bird's egg, where the '' stretched skin 
is also the structural element. 

Saving In Matorlals 

The two-dimensional analysis oi the 
Toof^arches enables the bending moments 
to be reduced^ due to a thrust throughout 


the arch In the Chisarc system the 
curved surface is used to transmit the 
loads, and internal bending moments arc 
practicallj' eliminated Thus the re- 
placement of bending moments by direct 
forces results m a considerable reduction 
in the amount of matenal required 

In the mam garage section of the 
budding a single barrel vault, of large 
radius, spans as a continuous beam o\er 
a senes of arches set at relatively close 
centres The washing room and repair 
hall are planned as a wing set at right 
angles to the main budding, which gives 
a T-sliaped effect to the whole structure 
The washing room is roofed by means of 
four barrel vaults, each having a radius 
of i6 ft and a width of 16 ft 6 in , the four 


spanning a distance of •58 ft het\\ceii the 
continuous beam and frames 

For the repair hall the roof is provideel 
by seven vaults with a radius of 22 ft c> 
in and a width of 33 ft , to provide a 
clear span of 132 ft 

The end frames for the repair hall are 
232 ft in length, and allowance has been 
made for movement due to temperature 
changes by separating the centre hay 
from Its neighbours by means of expan- 
sion joints which extend for lo ft along 
the edge beams and conUiine down the 
columns to 10 ft lielow the soffit of the 
edge beams, which are themselves divided 
over their full length for a distance of 
20 ft from the column 



Interior of Main Garage, Wythenshawe. 
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It was not necessan’ to extend the 
expansion joints o\er the centre qo ft 
of the span as the ^ aiilts are anfficienth" 
flexible to 1al^e np any temperature 
movement I'lie repair hall is also 
separated from the mam gamge hv 
expansion joints 

Tlie garage roofing vaults have a radms 
of i8o ft and a uidth of 17^ ft , anti the 
loof spans as a conLiniums l>eam on arches 
at 42-ft centres The latter are designed 
as two pinned arches to carry the niof 
loads, as ^^e^ as wind and temperature 
sii esses The Innges arc jnst l>elow 
ground le\el, and the loads are earned 
on lead jiJates having a worJcing pressure 
of i ,450 U> per in Special roof lights 
have been lilted thionghoiit 

Consulting engineer for Messn> Chtsarc 
and ' T> ' I imited, in the imof 

''onstruction was Mr H G Cousins, 
HSc 

Free fli>or space totalling nearly 10,000 
sq yd"; is thus afforded in these three 
bections of the building, which provides 
a clear example of the ments of this tvpe 


of remforced concrete construction The 
use of concrete for a building of such 
dimensions will also ensure a tremendous 
sa^ tng in maintenance and costs 

Labour-Saving Manning 

The lay-out of the budding is planned 
on the most laixiur-saviiig hnes possibie, 
Gn entering, vehicles will first pass 
through washing bays, equipped with 
Ingh -level platform*^, so that the hus^s 
can be cleansed from the top clown 
without u*»ing ladders, and then the 
testing shops before entering the main 
garage 

In the waslmig bays special sumps have 
lieon fitted to extract oil and erease from 
the w'aste water and sludge before it 
passes into the drains 

In addition to the many usual devices 
installed for bus maintenance, a new 
feature is an installation designed to 
retain radiator heat in the vehicles during 
off-duty liouis A system of flexible 
pipes with connections to fit to special 


adafitors on the radiators of the buses 
pTQyides a constant ff ow of steam through 
the cooling system of each vehicle, so 
that water temperatures are mamtained 
at tlie required pcalr for ease of starting 
In addition to its value in providing a 
quick gateway for the vehicle, this 
installatioii will also increase the life of 
the bus engines by eliminating the bad 
mechanical effects of a daily start wiyi a 
cold engine The general heating of the 
garage is by the Plenum system, and 
special low-level extractor plant has 
been installed to remove the heavier- 
tlian-air fumes generated by engine 
exhausts 

A further innovation is to be found in 
the inspection pits, which are lined with 
gUzed tiles and fitted with special ligliting 
which IS designed to illuminate the engine 
and chassis of the vehicle without dazzling 
the mechamc^ 

1^*0 vision was also made in the plans 
for staff dinin?, social and rest rooms, a 
mdk bar and executive oftioes — {IVtfk 
ffcknowledgments to “ Sttrvevoy " ) 


NEW FEATURES IN GASHOLDER TANK CONSTRUCTION 

USE OF SPECIAL CONCRETE CROWN SUPPORT 


E ntirely new featurei> have 
been tried out for the fiist time 
in this country' in the construction 
of a new' gasholder tank at South Gosforth 
for the New cast le-on-Tyiie and Gateshead 
Gas Co 

The tank, whicli holds 5,000,000 gal- 
lons of water for sealing purposes, w'as 
designed by the F, C C onstruction Co , 
Ltd , to house a three-lift telescopic gas- 
holder of 3,000,000 cub ft capacity in a 
manner which would permit of a mini- 
mum use of steel in the constiuction of 
the actual holder 

Fixed Framing 

This object lias been effected by em- 
ploying a fixed framing consisting of 
three polygonal ringN of reinforced con- 
crete beams and columns in the centre 
of the lank to prcnide a supjxirt for 
the crown of the holder when fuUy 
lowerc-il 

Auotlier feature of the design w*as the 
use of periucineiit brick shuttering for the 


outer retaining walls of the tank, which 
has an internal diaraelei of 216 ft and a 
depth of 3T ft q in As sufficient timber 
shuttering could not be obtained for 
such a large-scale undertaking, it was 
decided to build an outer shell wall of 
4j-m brick and an inner w^all of 9-in 
brickwork 

The inner wall was waterproofed on 
tiie convex face by Cailendente sheeting, 
which was heated on, and then giv’^en a 
cement rendering 

Excavated matenal has been banked 
against the outer retaimng w’all, wlucb 
rises 14 ft. alKJve ground level, at a 2 
to 1 gradient to give added strength 

Walls and Floor 

The walfe stand on a reinforced con- 
crete ring footing ii ft ^ m wide and 
I ft 6 in thick, and nse from 2 ft in 
width at the base txj i ft at the coping, 
with three intermediate steps 

The floor of the tank is sloped upw'aul 
at an angle of 20 deg towards a central 


crown and covered with reinforced slabs 
15 ft by 15 ft and h in thick, w'hich 
were cast in situ 

The whole of the concrete work was 
earned out by Messrs Wimpey & Co 
Owing to Government height restric- 
tions the onginal intention to erect a 
four-lift holder with an overall inflated 
height of 170 ft had to be scrapped in 
favour of the present scheme, in which 
the holder will nse to a maximum per- 
mitted height of 110 ft above ground 
lev cl 

tn the construction of the all-welded 
gasholder further steel saving wras 
effected by a patent method of applymg 
the steel plates <hagonally, thus giving 
lateral strength to the structure without 
extra bracing being necessary 

The contractors for the steelwork 
were the Oxley Engineering Co of Leeds 
To reduce evaporation of the seaUng 
water, oil will be poured on its surface 
and anti -freezing devices have been in- 
stalled — {"Municipal Journal^' London) 


REINFORCED CONCRETE ROAD 


B R I D G J£,’^{Cominited from page 2S2) 


2 diagonals 1 111 diam carry' * 

I G sS/2^4 5/6 5 ~ 18 ton 

2 section^ I m diam sUrrups at 12 in ers carry 

”04. 8 '' 14/1-2 = 14 ton 


bliear resisiauce provided 
Cenhc I'ortiou 

= 32 ton 

max moment 

31 -- 

<5 73 - 15 2 /*) “(86 X TO) 

” 2T 5 ft ton 

^teel area 

A*. - 

215/S 4'5 ^ 6s<i in 

and 8 bars 1 in 

diam 

— (1 3 sq m. 

total shear 


— (5 X 5 73} =- 57 

unit shear 

s 

57 X 2,240/54 X 14 


= 170 lb per sq in 

4 diags I in carry 3 14 x 8 X 2 X 4 * 5 / 6*5 

^ 35 ton. 

4 sections i m stirrups at 12 in. ers carry . 

o • 785 X 8 X 54 , i 2 28 ton 

shear resistance provided — (33 ton 


Foundation Slab 
moment 
steel area 
total shear 

unit shear 


5 ft X 14 m deep 

M - I 1 5 X 2 =• 2 30 ft ton 

As = 2'3/S X o 83 ~ 0-34 sq in 
S ^ 1*15 X 2 X 2,240 

s ■= 5» 150/12 X TO 43 lb per sq m 


Transversely . place j in diam liars at 6 m crs. 

— o ' 39 sq in 

longitudinally : 4 I>ars J in diam 
Diagonal Braevngs Section 14 tw. x 14 m. 

In each bracing place 4 bars i in diam = 3-14 sq in 
and i m. diam links at 1 2 in crs 

Transverse Bracing at column heads Section 42 tn. X 14 in. 

Top and bottmn place 4 bars i in. dram. =- 3 * 14 sq in. 

and 4 sections S in. diam stirrups at 12 m centres tltrougliont 


General details of reinforcement for foundation beams, 
columns and bracings are shown on Fig 4 — {With acknow- 
ledgment to " The Surveyor" London.) 
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HeceittRter 15tli, 1940 


STABILISING RAILROAD TRACK BY 
PRESSURE GROUTING 


I NJECTING Portland cement grout 
under railway tracks to stabilise 
weak roadbed has progressed beyond 
the experimental stage Equipment and 
methods for douig a satisfactory >ob have 
i been developed although improvements 
in meitiiods, equipment and accessories 
undoubtedly wdl be made as experience 
ji IS gained 

Small jobs can be earned on as a 
routine maintenance with regular local 
track labour and equipment and exten- 
sive roadbed stabilisation can be done 
with extra gangs using appropriate 
eqmpment* 

Successful results have been obtained 
with equipment and accessories im- 
provised from material and parts found 
at railroad shops or those regulaily 
carried m stock* Thus little, ii any new 
mechanical equipment is required. 

Tratk Conditions Suited for Pressure 
Grouting 

Grout IS most easily injected into 
porous ballast or where W’ater passages 
are fairly well defined or where cleavage 
planes exist Grout will not penetrate 
clay or ballast so permeated with clay as 
to be practically embedded Bctw'een 
relatively clean ballast and complete 
embedment are all degrees of clay 
content Ihe amount and distribution 
of clay in the pocket will determine the 
j technique to be used and the degree of 
" successful penetration. 

Grout can be received only as air, 
water or other cxistmg material is dis- 
placed If tins raateudl is liquid, as in a 
watei pocket, it may be dnven to new 
locations, escape through vents, or force 
confimng barners to yield Injecting 
water just pnor to grout injection wiU 
w^ash out clay and otlier solid materials, 
and by erosion will open up passages for 
the entrance and uniform distribution 
of the grout 

The Grout 

Grout must cement the mateiial be 
tween injection pomts into a mass which, 
when hardened, is practically impersTous 
to wn.ter and stiong enough to resist 
appreciable deformation and restoie the 
original load-bearmg capacity of the sub- 
grade It must be uniformly smooth 
and cohesive enough to retain its original 
consistency while being mjected and 
must contain particles of such sue as will 
penetrate voids and passages in tlie water 
pocket. Just w'hat proportions of 
cement, sand and water are to be used 
wtU depend on the physical conditions of 
the matenal to be grouted. An excess of 
w'ater may result in washing sand grams 
dean or m separating the water and 
cement from the mix when under pres- 
sure, It is well to remember that while 
low-cost grout is desirable, an apparent 
saving in the cost of matenals may be 
more than offset by mcreased cost of 
injection. 


Choice of grout proportions and con- 
sistency should usually be made by tnal 
Commence with water. If water is 
refused at the maximum pressure avail- 
able — and it should be at least loo p s i 
— ^it wiE be futile at attempt to inject 
grout Trials should be repeated at 
other depths. 

After water has been accepted, further 
trials may be made with neat grouts 
commencmg with lo gal of w^ater per 
bag of Portland cement If tlus is taken 
fr^y, reduce the amount of w'ater and 
add some sand — ^for example, 50 lb per 
bag of cement. If the flow indicates 
that a still thicker grout will be received 
add increments of 25 lb of sand per bag 
of cement until the desired consistency 
IS secured up to a maximum of 200 Lb of 
sand This maximum may be exceeded 
somewhat where the sand is extremely 
fine (passing a No 50 sieve and contam- 
mg silt and clay). 

Do not attempt to use a sand unless 100 
per cent of %t will pass a No 14 sieve and 
preferably a No 30 sieve Even finer 
sand is better. Usually an engine or 
beach sand is suitable for the common 
type of water pockets It is quite im- 
portant that sand be screened before 
delivery, ' because it is time consuming 
and exjiensive to do this at the site The 
dry materials should be passed through a 
coarse sieve (^-in mesh) just before the 
mixing operation to remove lumps of 
sand or cement and foreign materials 

Quantities of matenals required foi 
pressure grouting cannot be estimated 
accurately The quantity of grout ac- 
cepted wikl vary from that requiring i /lo 
bag of coment "per track foot to i bag per 
track f<x)t Tlie quantities Jistotl bclou 
are, tlierefoie, rough approximations 
presented only as a reasonable guide 



A short, bad squeeze or a tKpe oftentimes 
encountered. 


For I ,ooo track feet 

Portland cement at ^ sack per track foot 
equals 500 bags 

Fine sand at 100 lb per track fool equals 
50 tons 

Water ^including waste) at 15 gal per 
bag of cement equals 7,500 gal. 
Estimating a lale of progress for one 
small gaug at 100 track feet pei dav, at 
least T 0 per cent of the above quantities 
should be kept aiuiad at the location 
being treated 

Labour 

The gang lequired on a track grouting 
job may comprise the regular track forces 
supplemented at Iea«it on initial jobs by 
one or turo bridge and building men 
accustomed to handling mixers and other 
mcchaiucal equipment The track fore- 
man with a gaug of four to six men sliould 
be able to handle the work after some 
experience has been gained If much 
work IS on the progiammc it is advisable 
to tram a sixjcial gang lor the purpose and 
piovidc a work car and mixing and grout- 
ing equipment mounted on an otMrack, 
self-propelled grout mixer and pressure 
unit tliat can be set in any position along 
the shoulder 

On the small job, four to si\. men are 
first assigned tc’ in stalling injection 
points Aftei this is done, tlie same men 
set up equipment and distribute material, 
including watei, whole it is convenient 
for use When grouting 1% under way, 
two men serve the mixer and pres,''Uro 
lank, one operat<s the valves and gates, 
two arc stationed at the injection jK^mt, 
and another man perLornis roving duties 
such as helping pull injection points, 
check track level and assist in lelieving 
fine plugs 

Where late of jiiogic-vs warrants, addi- 
tional J men may be assigned to install 
gioutfpoints alicad and pull them after 
grout application is finished. 

Equipment 

Mixing and giout injecting equipment 
should be of liberal si?c so that it will not 
lestiict grouting operations h.sscmtial 
spaie part^ should be kept on hand to 
pi e \ ent shu tdow ns 

'live amount of grout accepted by the 
roadbed w ill \ ary w idcl y J t i s imp<>rtant 
tlial enougJi grout be on liand lo kcK>p the 
gang going at a reasonable latc As a 
rough guide, it is suggested that ^ cu ft 
of giout per track foot be considered as a 
maximum, and mixer and injector shouid 
l»j able to furnish and inject yo cu ft of 
grout fier hour, or 1 5 cu It ptT minute. 
The nuxer tank 01 grout box should hold 
about a lo-minutc supply of grout or 15 
cu ft If the mixer is a continuous type 
a much smaller stoiage capacity will 
suffice 

To insure tliorough and uniform incor- 
poration of all materials the mechanical 
action should be sulficieutly vioUnt to 
puh case all lumpi, that may foim and to 
agitate equally the matenal in all portions 
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Drjymg spuds and points with sEedges. 


oi the mixing diamber I^referably a 
continuous supply of grout should be 
a^aalable at all times durmg the grouting 
operation to enable tJic track gang to 
"work without interruption. Tins may be 
done by providing turn mixing compart- 
ments , one of wluch should be mixing 
while the other is dischargmg, or duplicate 
mixers may be used 

Mixing may be done in numerous ways 
with liand tools in a mortar box ; with 
paiidles in a tub , or by hand with a 
crank-operated vertical shaft with blades 
m a 50 gal drum Another method, 
used successfully for manv years in the 
Kansome pressure groutei , mixes the 
grout by letting jets of air bubble upward 
from the bottom of the tank Prcmixing 
in a mortar box may be done with mortar 
hoes and straight-backed rakes with the 
teeth up The grout should be strained 
through a 4 -in mesh screen in order to 
get nd of lumps and foreign material 
before passing through the injector 
Effective gi outing can be done with 
pneumatic or hydraulic pressure 
Pneumatic equipment has been used 
meet generally; however, hydrauhe 
equ?pinent has ccitam adiantages that 
are bniigmg it into increasing favour 
Pneumatic equipment should be simple 
and portable The air supply may be a 
compressor of the type and capacity 
furnished for tamping ballast with air 
tools, or if tiic work is in a terminal the 
air may be obtained from the supply for 
operating switches The pressure tank 
should have an airtight chargmg door 
and appropnate connections for control- 
ling the air supply and disUiargmg the 
grout Pressure tanks may often be 
improvised from tanks on ^nd at the 
railway shops or adapted from units used 
for similar purposes, such as the chamber 
of a Cement Gun unit. 

Pneumatic equipment should be 
limited to pressures not much m excess 
of 100 p.bi. Air pressure sustained a 
considerable period after relief is provided 



Driving spuds and points with air hammers. 


may prove annoying, particularly if tix) 
higii a pressure is maintained in the tank. 
Track tnav be raised objectionably and a 
considerable amount of air may be in- 
jected after the grout has cleared the Ime 

It is important that ail grouting equip- 
ment and particularly the procure tank 
and connections be kept clean and free 
from accumulation of hardened grout. 
Ail parts of the equipment should be 
roaihly accessible for cleaning and the 
tank should be constructed to encourage 
uniform agitation and have no dead zones 
where grout can deposit and harden 

liydrauhc equipment also should be 
simple and portable. In cases where 
voids and passages in the material to be 
grouted are small or wrhere water must 
first be displauid from fine-textured 
materials, pressure from 150 to 500 p s i. 
may be necessaiy Hydrauhe pressure 
IS ideal for tins purpose as pressure builds 
up gradually until grout is accepted and 
when flow commences no disruptive 
violence results After the initial resist- 
ance has been overcome and water or 
grout starts flowing, the pressure needed 
for continued flow usually drops off 
considerably Distribution of groat pro- 
ceeds steadily as governed by local resist- 
ance When grout breaks through weak 
places or finds a vent, hydraulic pressure 
ih immediately reduced, 

A single-acting plunger pump operated 
by an air or gas-dnven motor, or a hand- 
operated duplex plunger pump can be 
used effectively. A mudjack. employed 
m bringing concrete pavement slabs to 
grade is also well adapted for grouting 
track, 

AAixiltary Equipment 

The usual track, carpenters*, and 
plumbers' tools, pipe lines and connec- 
tions, water barrels, blocking and other 
misceilaueous items available to track 
gangs arc necessary. A small liand or 
gas-dnven pump may be needed if water 
IS obtained from a stream or ditch. 


Defmnter UA, ISM 



Driving point with pipe sleeve. 


The grout discharge line should be as 
straight and have as lew fittings and 
valves as possible All parts should be 
designed to discourage line plugs Con- 
nections should be of a type quickly 
broken and blow-offs or by-passes should 
be provided to quickly dear the hne and 
permit easy cleaning A ij-in pipe hue 
has been found satisfactory For a short 
distance from the pressure tank this may 
be an iron pipe and to this is attached a 
flexible rubb^ hose such as a steam hose 
or the type -sed for Gumte. The hose 
should not be too long because the ten- 
dency to plug and the difficulty of 
cleaning increase with the length. 

Discliarge lines have ranged from 30 
to 120 ft. long The shorter length per- 
mits serving about 50 ft, feet of track 
before moving and is adequate for good 
co-ordination between the men at the 
injection points and the grout plant. 
Since the longer length is more subject to 
plugging, extremely fine sand and higher 
pressure will probably be necessary but 
it makes possible the treatment of over 
200 ft of track from each set-up 

For controlhng the flow of grout a valve 
may be provided on the discharge hue at 
the injection point A satisfactory valve 
for this purpose is an angle valve 
commonly used on railroad train air 
brakes Every effort, however, should 
be made to eliminate valves and fittings 
not indispensable. Usually all necessary 
control may be accomplished by pro- 
viding a quick-acbng coupling at the 
injection point The connection of the 
discharge line to the grout point should 
be simple and permit rapid coupling 
and uncouplmg A standard air-hose 
couphng, rafiroad air-hrake hose coupling, 
or a standard Idireaded pipe muon is 
satisfactory for the puixxise. 

Provision should be made to qmcldy 
relieve stoppages in the discharge hne. 
This IS important. Uncouphng at the 
injection pomt or opening a blow-off 
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Toalft ii 9«4 to In^ctjcni points. The 

square spud Hr is first driven eitlier by stedge 
Df Ja^cfumimer end pulled. Into the hole thus 
foraw) tbb Inlection pohit is sec and driven 
with e wedgticed rod. The short cylinder on 
the red hetow the driving weight Is screwed on 
the Infection point and serves as a dnvlfi{ cap. 

valve at the point are usually efiective. 
The grout is penmtted to blow until flow 
IS eataJ>hshed. Grout is wasted m a 
ditch or caught in a bucket. In stubborn 
cases air is forced back through the line 
from the point to the grout climber. A 
separate air line connected to a valve 
located just back of the injection point 
has been satisfactorily u^ for this 
purpose 

Injection points must withstand severe 
treatment in driving and pulling Large 
pipes ofier too much resistance to driving , 
small pipes and pipes with thm walls are 
too flemble. Standard double strength 
i]r-m. diameter iron pipe has been com- 
monly used and is usually available at 
railway shops. If i-m. pipe is used 
an appropriate bushmg will be needed to 
connect to the li-m. discharge line. For 
the average job 25 to 30 injection points 
about 5 ft long will be needed. Several 
threaded nipples with couplings^ rangmg 
in length from iS-m to about 4 ft should 
be available to accommodate the few 
places where greater depths must be 
reached. The injection points are left 
open at the tip and threaded at the top 
to receive a standard coupling or a 
threaded driving cap. 

Where ballast permits easy driving the 
tip of the pipe may have a loose-fitting 
metal pilot plug (usually an old bolt head 
or rivet head). A cleaning rod, i-m. 
diameter and 6 to 8 ft. long, with a loop 
handle at one end is used to drive the 
plug out and free the tip. 

In long-seasoned roe^bed the ballast 
usually offers hi^ resistance to driving 
the mjection points It is therefore re- 
commended that a sohd steel spud bar of 
shghtly larger sue than the injection 
point be Gxst dnven to the desired depth 
and then withdrawn, leavmg a hole to 
receive the injection point. As the spud 
bar is driven it should be kept loose by 
twistmg with large Stillson wrenches or 
other effective means. The injection 


points are then set in the holes thus 
formed and easUy driven to any depth 
desired. No ffilot plugs in these injection 
pomis are needed^ as any materi^ that 
plugs them may be pushed out with the 
clesuamg rod. 

Both spuds and mjecrimi pomts may 
be driven rither by hand or power The 
heads of spuds withstand the abuse of 
driving without much damage. Driving 
heads are needed for driving mjection 
points. For li^t dnvlng« pipe couplings 
are often ad^uate and can be reused a 
number of times. Where heavy resist- 
ance is encountered special heavy 
threaded metad caps may be needed. 
Driving by hand may be accomplished 
with 12 lb. to 18 lb. sledges, weighted 
pipe sleeves (40 to 50 lb), or weighted 
rods worked inside the pipe through a 
drilled hole in the driving head. '\^en 
air IS available a jackhammer or similar 
percussion hammer may be employed. 
The drivmg head of the grout pomt 
should be shaped to receive the cup of the 
hammer. The upper end of a broken 



Puiiifiig a point with a chain and daw bar or 
track Jack. 


dull bit with the shoulder bearing against 
a standard pipe coupUng on the upper 
end of the point has been effectively 
for this purpose. 

The pulling of spuds and injection 
points IS another operation in which 
suitable methods and tools wiU expedite 
the ]ob. P ulling may be done with large 
Stillson ppe wrenches or a cham and claw 
bar In more stubborn track, jacks re- 
actmg against thick iron plates with holes 
to shp over the points may be effective. 
A steel pinch plate about J-in. thick 
having a hole slightly larger than, the 
point 15 a useful device. With the point 
passing through it, the pinch plate is 
placed on the ground With a tie plate 
for a fulcrum &ad a claw bar for a lever 
an effective uphft is obtained, and by 


pumping the claw bar up and down, a 
rapid rachet action may be produced. 

Summary of equipment and Aocessoriea 

Air cempresser (portable preferred), 
capacity 75 to 100 cu. ft per nunute at 
pressures up to 100 p s i. 

Grout mixer, type determined by local 
conditions as discussed 

30 to 100 ft, of rubber discharge hose such 
as ij-m steam hose with fittings to 
connect to pressure tank and mjectioii 
points. 

25 to 50 injection points, ij-in. double 
strength iron pipe, each about 5 ft long 
with standard pipe threads at one end. 
6 to 12 pipe nipples of various lengths 
from 12 to 48-10 , threaded both ends 
and equipped with couplings. 

50 to 100 metal plugs such as scrap nvet 
or bolt heads to fit tip of injection 
point loosely If spud bars are used 
these may be omitted 

screen to remove foreign material 
and lumps from sand, cement and the 
grout 

2 solid steel spud bars, i|-in diameter or 
if-m. square, and 5 to 6 ft. long. 

2 steel pinch plates, 5 X 5 X 1 -w , with 
holes to loosely fit spud and injection 
point 

Small water pump (either gas or hand 
operated) if water is to be obtained 
from streams or ditches. 

Water barrels as determined by job 
conditions 

2 hand sledges, one 12 lb and one iS Ib 
Atr tools, to include one or more jack- 
hammers or equivalent with air lines 
to operate them 

2 driving caps to fit inj action pomts 

1 f-tn rock drill bit if unusually hard 
ballast IS anticipated 

Control valves on grout discharge hne and 
blow-off, if desired 

Carpenter, plumbing and track tools and 
equipment usually assigned to track 
gangs using air equijpment 

Timber blocking 

Spare fittings, gaskets and minor critical 
parts subject to quick wear or breakage. 

Fuel and OIL 
Procedure. 

Occasional test pits or cross trenches 
to determine the nature of the material 
under the track at the more troublesome 
spots axe desirable A practical advant- 
age of the fnressure grouting method is 
t^t varying under-track conditions 
are accurately sensed by the resistance 


rrgcK 



Double Trsek. Treatment usually required 
only under outatde rail, because lateral support 
is weakest ato^ the shoulders. 



Single Track. On fills, bulges uwially iqipear further from the track 
than in cuts, and often down the slope. Treatment from both sides 
usually needed for single track. 
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MmMmm iTwMrcrta Jowrnal 

encotmtered as tlae points are being driven 
Usually ttie top po^on ol the Mllast is 
compact, making the early resistance 
hard , then the point passes through a 
zone of less resistance until the clay line 
in the bottom of the water pocket is 
reached , and as the point enters the clay, 
resistance again changes Since grout 
cannot be forced into day, dnving should 
stop at this day hue If dnven deeper 
the point should be pulled back free of 
the clay before grouting is commenced. 

In case the injection point is too short 
to reach the clay hne, it may be length- 
ened by addmg a nipple, and driven 
deeper. This lengthemng is seldom 
necessary because the pocket is usually 
so enclosed that the injected grout dis- 
places the liquid material at depths well 
below the tip of the injection point. 

Where doubt exists as to the ability of 
the water pocket to take grout, it is 
advosable to install a few widely spaced 
injection points and test tliem by in- 
jecting water under pressure. If water 
IS not received at the first attempt the 
point should be pulled up 6-in and 
another attempt made These attempts 
should be repeated at successively lesser 
depths up to 2 ft under the base of rail 
If water is then refused at the maximum 
pressure a^^ailable should be not less 
than loo p s i ) grout would not be 
accepted at this point If the nater test 
^ows favourable conditions, enough 
injection points should then be install^ 
to keep a^ut one-half day's work ahead 
of the grouting operation 

The injection points should be spaced 
opposite every second crib and driven at 
the outer ends of ties at an angle to bring 
the tip approximately under the rail 
The angle of driving is not a critical one 
and may vary from 45 to 15 deg with the 
vertical but adequate clearance should 
be given between the points and passing 
trains In case inj^ion points are 
mstalled between rails, they may be set 
either vertically or at an angle, but the 
top of the pipes must be below the top of 
rad. 

Before commencuig grouting, a track 
level board should be placed across the 
rads opposite the point being grouted to 
guard agaiust the track heaving out of 
cross level Promptness in cutting the 
air supply immediately after grout clears 
the point w'lll forestall much heaving erf 
track 

An orderly sequence of grout injections 
IS advisable for efficient operation and 



Infecting water i$'*usually* advisable to test the 
possibility of receiving grout, and also when the 
ballast IS very dirty it faclliutes the distribution 
of grout, r 


the recording of constmetLon data. Work 
should start at one end of the pod^ 
and move prog;ressively adiead. Injecting 
water into zo to 12 points immediately 
preceding grouting has a beneficial wash- 
ing and lubricating effect. Where ibis 
water flows or gushes from points driven 
some chstance away it may be well to 
permit the flow to continue for the 
purpose of creating a channel. When 
and how long to do tins is a matter of 
judgment 

To control the upper limit of the 
injected grout, pits may be dug in the 
cnbs or just beyond the tie ends, with 
thear bottoms at the level above which 
grout should not nse Usually this is 
not necessary because the top ballast 
contains too much fine material to 
permit much grout to penetrate it except 
in occasional chimneys or porous areas 
The affected ballast is usually omly weakly 
cemented and may be easily loosened 
with tamping tools If break-throughs 
occur m the top ballast or in the shoulders 
or between tracks, grouting should be 
transferred to anodier point Later, 
after tlus grout has stiffened another 
injection should be tried This may 
often be done in less than an hour. 



For injecting grout between rails the point Is 
driven vertically with Its top below top 
of rail. 


Grout injection should be continued at 
a point as long as grout is being accepted, 
provided there are no break-throughs 
which waste grout or the track is not 
being heaved objectionably. If grout is 
refused at a lower depth the point should 
be progressively raised until grout is 
taken Grout welling up or spouting 
from other points indicates that a channel 
has been opened between their tips. The 
ventmg pipe should then be plugged, 
either by screwing on a standard pipe cap 
or by driving m a wooden plug, and grout 
injection continued at the first point. 
Grout appearing in the side of a ditch or 
down the slope of an embankment in- 
dicates that the grout has found a path 
of least resistance. Sometimes this flow 
may be checked by shovelling and 
tamping dirt at the vent. If this is not 
effective the injection should be changed 
to a new potnt Should gprout blow \xuck 
up the outside of the pipe the flow may 
be checked by stampuig fine material 
around the pipe, also by lettmg it rest a 
few minutes while injecting grout at 
another point 

If grout flow ceases urhile pressure is 
on, prompt location of the plugs and 
cleanng the Une will obviate much 
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Gr^Jhas cut'|cl»nn«l bstw o e n botcoms of 
pipes. Pipes should be ctpped or pbiggedi 
when this happens and grouting continued at 
the first point. Note track level boend. 

trouble. Pull the point progressively 
to higher elevation while the grout is 
under pressure If grout will not flow, 
then open blow-off valve or uncouple at 
the mjection point to clear the line If 
the line clears, transfer the connection to 
the next injection point while pulling and 
cleanng the plugged point. If the ping 
IS in the line, pounding with a wot^en 
mallet may clear it, or if this fails apply 
back pressure This is a good time to 
check the consistency of the grout Plugs 
composed mostly of sand mdicate that 
the amount of sand should be reduced 
and possibly that a much finer sand 
should be substituted Do not add water 
to the grout under these conditions 

Should there be any doubt as to the 
effectiveness of the grouting at any 
location, another mjection may be tned 
after rodding out the point or additional 
mj ection may be made through new 
points install^ the next day After the 
second injection the point should be 
rodded out below its tip and grouting 
attempted at a lower elevation before the 
point 15 pulled up. Other locations for 
appheabon of grout should be tned as 
appear desirable. 

Injection points should be rodded out 
before grout hardens, and should not be 
permitted to remain in place more than 
a few hours after grouting because the 
setting of the grout and the compacticm 
due to traffic may make pulling difficult. 
In case passing trains cause grout to 
spout from the points, these should be 
capped or plugg^ not only to prevent 
loss of grout but also to take advantage 
of the wider distnbuUon of grout caused 
by pressure from the trams. 

Before considering the treatment at 
any location completed, the record should 
be reviewed to be sure that all points have 
been grouted before moving to a new 
location 

Following grouting, the track is 
brought to final hne and surface should 
require little or no farther attentiem 
other than normal maintenance on good 
track. It is advisable to mark the 
treated locations with stakes so that 
comparative mamtenanco records may 
be kept. Equipment and accessories 
should then be carefolly cleaned and 
checked ao that worn and broken pacts 
may be renewed and spares restock^ for 
use at a new location acknotohdg- 

menis to ConsirucltomU ^evuw.’') 
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SOHO ENC’C WO»HS LEEDS ENGLAND 
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Mobile Tar Macadeai Tl&ot 


Soie Seulfig AgtiUf 


HrrCRNATIONAI. SYNDtCATB 


JC, E£rl( £.iiti.t, rC^EAY. P O Lex 9M 


HINDUSTAN CONSTRUCTION Co., Ltd. 

(CEMENT GUN ft CEMENTATION DEPTO 

“GUNITE” 


mm 


This product is ideal for the lining and 
recondiHoning of : — 

\ BLOW-ROOMS, \m 

CHIMNEYS, ^ 

BASEMENTS, ^ 
BRIDGES, ^ 

CEILINGS, ^ 

TANKS, ^ 

PIPELINES, \ 

SEA WALLS, 

\ JETTIES, etc. 


CimMnx of OH Tank 


Consult us die Specialists in Waterproofing and 
Reconditioning Corurete and Masonry Structures. 

Adints 1 — Tdlegraua : fiONCON 

CONSTSVCTION HOUSE, t . /M®3<(S®“) 

1IAU.ABD BSTATB. BOMBAY. * !«««(€««* ft 


Gob De^) 


XT 
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K MONARCH PortableStone 
Cnisher (or Granulator) with 
rotary Screen A Power Unit 


2. MONARCH 
Oranuiai^r with HYDROL. 
bearings 


3. PARKER »KUBtT" breaker 
employing the revolutionary 
Principle of breaking by impact 
Ibr clean cubical output 



FOR SERVICE IN MUa 



PARKER COMPLETE 

CRUSHERS QUARRY PLANTS 


NEATLY & ORE SHAIi 

L 1 14 1 T E D 

(INCMPORATEX) IN ENGLAND) 


CALCUTTA 


BOHIAY 


MADRAS 


LAHORE 





Tcm 
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MASON 

FRONTAGE 



iMPRESfSIVE SHOP WINDOWS 
IN MASONITE^ QUARTRBOARD 
AND PRESDWOOD. 


MASONITE USES INCLUDE FLOORS. 
CONCRETE FORMS. EXTERIOR 
BUILDING BOARD. CAR BODIES, 
INTERIOR DECORATION. FURNITURE. 


MASONITE-CANE INSULATION BOARD. 


SUPPLIES 
WILL BE 
AVAILABLE 
WHEN 
SHIPMENTS 
ARE 

RESUMED. 


WESTERN INDIA MASONITE AGENTS: 
“ KILLICK NIXON & CO., BOMBAY. 


EASTERN INDIA MASONIT^^ AGENTS: 
BALMER LAWRIE & CO., LTD.. 
CALCUTTA. 
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QUCYRUS-ERIE Bulldozers, 
Buitgraders and Dozersho- 
vels mounted on ■ Interna- 

•tionar TracTracTors have 

4 

' proved efTiaent and economic 
in ail quarry work. Dozer- 
shovels are especially suitable 
for loading of quarried stone as 
they can work in narrow and 
enclosed spaces (even in under- 
ground galleries) and can be 
put to many other uses. 



Several sizes with varying capacities to choose from. reliable performance and low fuel consumption. 


‘International’ Tractors, powered by the famous Earthmoving Equipment is still in short supply but 
International Diesel engines are well-known for their production and shipments are increasing. 


VOIKART^BROTHEIIS 

Importers ej 

INTERNATIONAL TRACTORS, BUCYRUS-ERIE EARTHMOVING 
• EQUIPMENT, ADAMS GRADERS. MISSISIPPI SELFDUMPING 
WAGONS. BUFFALO SPRINGFIELD ROAD ROLLERS. 

iMrrbuf, Cakiitta, ^•adras, Lahore, Karachi, Cochin, Delhi, Cawnpore, Ahmecbbad, Bangalore, Secunderabad & Coimbatore. 
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Let^s Solve 

Your Construction Problems 


For You- 


Designs and Estimates sent on request. 



ty I '■ 

I i 

Mw'«V > , , ■ 3 'V‘Cst't £ •• . 


CALCUTTA NATIONAL BANK LTD. BUlLINNG 
AT PATNA, rMMitly oonstracMd by m. 




Job is too big for our efficient execution 
Job is too small for our careful consideration 


British India Construction Co. 


4, Clive Ghat Street, 


CALCUTTA 


T.i»l4T4rl<r*TlW>J 
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Mefe AgeahfnrBMi^ Cffo and Soidk — 

MESaCS. GARWARE MOTOitS, 

SeiMWiiinU Bddg«, Bm^. 

^igudi for Bandraemd North rfBaoAaif — 

maiBBS. BUU AUtOMOBOfS. 

23L]|^ Ohlii F«rt, Btodbev* 

“ OCikCC AND SDCDWtLL J# CDD DAITD.** 


raf;^iiuiTi?el 


DAUmA MIN 
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• FOUNDATIONS: Vibro piling system and preeast piles. 

• SUPERSTRUCTURES: For Buildings and Specialist works. 
O ROOFING: McKenzies Waterproof Roofing Specifications. 

• INTERIOR DECORATION & FURNITURE: To suit all tastes. 

• REFRIGERATION & AIR CONDITIONING: OenMBtte a indu«tri«i. 

• HIGHWAYS: Roads - Bridges * Jetties •> Wharves. 

0 VEHICLE BODIES: For Buses • Lorries - Carriages. 

i a BARGE CONSTRUCTION : Boats - Lighters - Barges. 

\ S EQUIPMENT : Lifts, Mobile Stacking Units, etc. ^ 

\ # BUILDING PRODUCTS: Glass, Paints, Lathing, 

\ a INSULATION MATERIALS: Boards, blocks, etc. 

\ O IMPLEMENTS: Agricultural & Construction. 

1 e PLANT: Industrial, sewage disposal, etc. I 
\ e TOOLS Etc : Flexible drive for all trades. 



MCKENZIES:™ 


SEWRL BOMBAY. 


ESPLANADE, MADRAS. 


IMH. !#•» 


STARTING - ■ 

AN INDUSTRY? 

If you do then you wilf need the services and 
expert guidance of Industrial Engineers, represent- 
ing specialists in every phase of Industrial activity. 

We wiU assist you to start any of the folhwing 
manufactunng Industries 

ARCHITECTURAL : 

% Design of Theatres, Offices, Schools, Hospitals, 
Canteens, etc. 

MECHANICAL : 

0 Prime movers — Hydraulic, Pneumatic, Auto- 
matic and Semi-Automatic Working Machines, 
Machine Tools, Steel Rolling Mills, Ship Build- 
ing, Dock Yards. Sewerage and Sewage 
Disposal, Plastics. 

CHEMICAL : 

0 element. Soaps, Cosmetics, Viscose and Acetate 
Process Rayon, Plastics. 

ELECTRICAL : 

^ Motors, Generators, Transformers, Radio 
Receivers, Transmitters, Electronic Control. 

YOU CAN HAVE OUR ASSISTANCE IN 

^obtaining market research report — determining 
the initial production attempted — selecting raw 
materials and Purchasing machinery — planning the 
layouts of Building and Plant — commissioning 
Architects and Building Contractors — supervising 
the erection of Plant — recruiting the staff and initiat- 
ing production — planning, setting and checking up 
the distribution — advertising and preparing cata- 
logues for this product. 

If Jt fs a PART/Cl/LAR PRODUCT you are Interested In, • 
let us undertake for you any one, or all, of the following: 

■ Product Design and Development — Product Styling 
for High Sales Appeal and Low Manufacturing Cost 
— ^Tooling of Production — Mechanisation of Hand- 
Operations. 

This Company has aiso active co-operation of several 
American Industrial Research Corporations, specia- 
lists In Radios, Refrigeration, Chemical and Mecha- 
nical Engineering, Plastics, etc. 

For further particulars write to ; 

Executive Director and Chief Enipfieer, 

DEVELOPMENT ENGINEERING 

ASSOCIATES (HlDM) 

4M7.H*bt«im6MdUllMHi,T«r^ • RONMT. 

DVt M* 


R, I. W. 

•‘TOXEMENT** 

(ISl POWDER FORM 
FOR THE INTEGRAL 


Maafactured by 

TOCH BROS. INC., CHICAGO, 

U. 5. A 


WATE RPROOFING 

OF 

foundations, bridges, piers, walls, floors^ 
reservoirs, pits, concrete construalons, etc 

For fuM particulars write to 

Tl« Sol. ; — 

THE 

ORIENTAL ELEC, ft ENG. CO., 

Norton Nuildlii^ .... CALCUTTA 



DESIGN of STEEL & REIN- 


FORCED CONCRETE STRUC- 


TURES, Trusses, Factory 


Buildings, Residential Buildings, 

. . 1 1 1 

Waterworks. 




FABRICATION of Steelwork 


and Ready bent Reinforcement 


for R.CCWork as per design. 


CONSTRUCTION of Steel. 


R.C.C. and Other Structures. 

II 

CONSULT. 


THE f ABRICATED STEB. ft 
CONSTRUCTION CO., LTD*, 


DEStCNENS, eMGINEEMS A CONTNACTOKS 

CAMA CHAMBB • - 23. Madowt SMot. MMMT I. 

PH^ue ‘ sautf Gram ; "JAETCOOX** 


SXU 
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Variable Ballast means, 
for example, that a 3 
ton Roller weighs 46 
cwt. empty, nearly 63 
cwt. filled with water 
and over 70 cwt. when 
filled with sand. 

PARTICULARS ON REQUEST 
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HOWRAH IRON WORKS. HOWRAH 


BM-5A 
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BlMdOmnAWoFies: 
JacDb Cljccl*. 




lYl 

■■■;- 


in* 


wMmt bDwiBf 
r gnundalmr. 




OAd «t AluneddiMtf. CiteullB, Comtb^ton^ 

B • m b D T ^ Hyd^n^d, Lahore, Myaore, Nhgpur «Rd 

New Deibl, c » 
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CONCRETE TEXT BOOKS 


Rcinfcnrced Cdacx«t» SaMrvom aitd ttbkm by W, 8. 

Cny ... 7 

BstiEnatmB and Cost Xespmg for Concxeto Structiu* 
byA E Wytm U 

Dongn aad Codutruobon of Fom Work (ox Concrolo 
StzoctuToa by A E Wynn . IS 

CottCToto Construction Made Buy by Leslie Tuxser 9 
domonteiT Guido to Romfozofld Concroto by Albort 
Lafcoiuan 2 

ModaxnMothodoofCancxetoKakmyby E B Androtrs § S 
Monufacliixe and Uses of Conczeto Prodocto and Cool 
StonobyH L Cbflde (Row Bovioftd Eda > B 

Moiddofor Coot Stono and Pre-coot Concrete by Barren 
ond Grotrory . Z 

Rscommondationo Concenunfr Reinforced Concrele 
Works . S 

Concrete Pnxner • 

Student*' Text-Book of Remfojced CocicFete Tboory 
and Ptocboe by S P Moaxa S 

Rotnforced Concrete J>eeioners' Handbook by C E 
Reynolds 12 

Remfozoed Concrete Water Toevera, Bunkers, Gdoo & 
Oantneo by W 8 Grey <ReTi>ed EdUbon) 7 

Elements of Reinlorced Coacreie Derngn by H C. 

Adaxna ... 4 

Handbook on the Cede of Pxeciice for Reanfojroed 
Concrete by W L Scott end W K GleirrilLe 6 

Portland Cement by A C. Davis 22 

De»ga and Conatruciioii of Concrete Eoede by 
R A B Simlli B 

Concrete Surface Finiahee, Rendering' & Tenexso 
(OKI Editmn) 4 I 

Concrele Borfaoa Fuushea, Senderings end Terxezao 
iij Gray and Childe (Reviaed Edition) S 

Manufacture of Concreta Roofing Tfies by Baumgexten 
ACUlde .51 

IfeDitcxeta Ceaign Made Eaay by V A Dighe 3 

Reft Foundetioiis ' the SoO-Lme Method of Design 
widt Worked Exanqpleo by A. L L Baker 
Gteviaed Bdinon) 4 

Design of Domes by J S Teznngtnn R 

Deemn of Arcdi Roofa by J S Temngton 2 

Remforced Concrete Piling by F E Wentworfk^hields 
sndW S Gny « 

Preettoel Skemplea of Reutfoxced Concrete Design m 
acoordanoe mth the L C. C By-Laws (L938J and 
the Code of Fractioe by C E Reynolds 7 

Concreta Construetum by C £ Reynolds <A practical 
end coanplete library in one vofaune) II 

How to Make Good Concrete by H N Walih 3 

Design and Construction of Air-Raid Shaltare by 
Donovan R Lee • 

Design of Pyranud Roofs by ] S Temngton 2 

Road Bridgu m Crest Bnism 4 

CemaBlChenusti' aad Works Miaagexa'' Handbook 
by W. Watson It 

Rainforcad Concrete Chimneys by P C Taylor 6 

ConcxeteTaarBook— Latest Edition— by Oacar Faber. 3 U 
" faUbience Lines for Thrust and Bandmg in the fixed 
Arch " by B. Enksen 2 

Contmuous Beam Slxuchaxes " A degree of Snty 
method end the method of nomant distnbnbon — 
byE. Sheptey 5 1 

“ FazmSilDs^Gzananea and Tanks "by A M Panning- 
ton 4 

Estimating and Costing Pre-cast Concrete Products 
and Cast Stone by F H Fielder 8 

An bitroductfon to Conerate Work by H L ChJIde 1 
Statically badstemunate Structures " byRCarlner 3 1 
Stylish Homes by Mam Construction Co 10 

Arch Dsngn Sunplified by W A Fairhnisi 9 

Sheet PiUng, Cofiacdims and Caisaons by Donovan 

H Lee 7 

The Aathox od the following pnbllcmflena is 
Mr. R. 2. DeMipande. BJB., KM.1JE: (tadfa) : 

Modem Ideal Homes tor India.— Revtaed Edition 12 

Cheap A Healthy Homee for the hbddle Claasss 
v4th Revised and Eblaiged Edition) 7 

A Text-Book of Raonforoed Concrele by Deshpeuda 
and EoUcarm (Revised Edn ) 10 

BnUd Tour Own Home 10 

A Treahse on Bidlding Construction 12 

Uusmtave Examples m RCC Dasiign by C V 
Vazlafc & G P Nagarkax 2 

Matenals of Conatmcbons . » 0 

DiqiOBal of Domesuc Sewage and other House Refuse 
Gdsrathi) 1 

Conerete — Flam and Reinforced (Marathi) 4 

Stalabha Vasm Shsstta ox How to build Modem Houms 
OHarsthf) 3 

Sulabha VealnShaetra or How to build Modem Houses 
(Gu|axata) 4 

Do do do do (Hindi) 4 

Obtainable from: 

THE CONCBETE JUSOCULTXON OF XHDU 

2t, Benum Slieet, Toet, SOBQUIT. 


VALAMOID 


PLMnC ROOfllM 

<fS APPUED COLD) 
f=OR WATER PROOFING 
ANY ROOF AND 
FOR EXPANSION JOINTS 
IN CONCRETE STRUC- 
TURES & ROADS. 

I REMAINS PLASTIC DOES 
NOT CRACK OR CHIP. 

I * — — — 

MAJNVFACTVRERS;— 

MACFARLANE A CO.« LTD. 


IS, Tancra Road, Ttii(ra, 
CALCUTTA. 


M, Laminiton Road North. 
B<»1BAYa. 


Wnte for 

THE VALAMOID WAY ” 

n.EASE MENTION THIS JOURNAL. 


Booklet : 
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Pronotinced CHE-KO 

KEGD. 

TME BEST 

CEMENT WATERPROOFER 

Proferred and used by Eiqperts and Eminent AuthorltlM 
bMaim IT ENSURES PERFECTLY WATERPROOF 
CEMENT CONCRETE OR PLASTERING 

«aco” 

INCREASES THE STRENGTH OF CEMENT TO A VERY 
marked degree and perm ANBNTL.Y CURSES SAUT-PETRE 
a KEEPS THE STRUCTURE ABSOLUTELY BONE-DRY 
HIGHEST GOVT. TEST CERTIFICATK 

COMPARE " CICO*S ** WYTH ANY SIMILAR PRODUCTS AND 
JUDGE FOR YOURSELF 

Larte Fresh Stoda Ahw^ AvsIhMe 
WRITE FOR Full Details and Copy of Gevtr Test Ropoit 

THE STRUCTURAL WATERPROOHIIG CO., 

21-1 « Dover Roed» Ballygunse^ Cafcutfea. Fhose Pfc. TSi. 
Telpgrains : ** Aquaproef* * Calcutta* 

BriZftir Ag»wtt? 

GILLANDCDS ADBUTilWOT A CO*, 

LmKeipe A PelhL 

IT WILL BE 6REATLY APPRECIATED. IF OUR 
readers; while replying to AOrVERTISE. 
MENTS, MENTION THIS JOURNAL 
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The Best ear ihe learner erer TSallf. 


For quality beyond price, the new 1946 Chevrolet 
with its powerful Yalve-in-Head engine, extra-easy 
vacuum-power gearshifting, Unitized Knee- Action 
ride and positive-action hydraulic brakes will bring 
you motoring enjoyment usually associated oniy 
with higher priced cars« For further particulars, 
contact your irearest Chevrolet dealer* 



TOftOMBAyGASACELm* 
lUE BOMBAy GARAGE (ASMEDABAD) U1X« 
WBmjwr RaiJj JUaaeihlwiSi 
THE BCOOMy GARAGE (POONA) LTDw », 


THE BOMBAT GARAOE’iCP.) LTSL. CmumcmI 
RmANhvw* 


THE BOMBAY GARAGE (RAJKOT) LTJX. CoM 
Bond, RdboC 

SAROSH IIMIIED, Kin** BmA 
WESTERN MDEAN STATES MOTORS, lod^r. 
NOSHIRWAN a CO. LTD.. Mabaram Road, Indm. 
SHRILAXMIAUrQMOBIUESLTD., KoUavar. 

INDIA MOTORS LTD. Xatdm Road, Aamr. 
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BIRD €0., fjahere, IVew Oettd Cawnpare 
Se//jng Agents: The Cement Marketing Co. of India, Ltd. 

Government control of cement has now been relaxed and the various brands of cement 
distributed by A.C.C. & DALMIA Groups are once again available for all purpose from 
our authorized stockists in the following towns 

LA ttORE AREA 3«» sahib tamk toba tbk smoH avkurab 

^ vnnA TATTT.A inan-a'itT avavaabo 


ABBOTT ABAT> 

ILS BevOwt 
ABDUL HAKIM 
ABOHAK 

ABAMTOBB rK)ABA 

ABMJUMARE 

AKALQAKH 

ALAL 

ALACHOH 

AtfARSlDHU 

(« S Kot 
AMBITSAB. 
ABXFiTALA 
ATARI 

BABAMI BAQH 

BAIJHATH FABHOLA 

BABDOHALHl 

BAHBAU ^ ^ 

BAHAWALITAGAR 

BAHAWALPUB 

BARGA 

BARNU 

BABIWALA 

BATALA 

BEGOWAL OHABTAL 

BXA9 

BHAOTAN^ALA 

BHAEKAB 

BBALWAX 

BHATIRDA 

BHAUK 

BHXBA 

BHOOPUB MB.WAL 
BABSL FATEANAN 
BASAL 
BASIRPUB 
CAKBBLLPUB 
CHABIARA 
OHAOHBAR 
OHAK JHUHBA 
OHAK AMKU 
CHAK KASBD 
CH AKWA L 
CHAVIRPA 
OHAKAirWALA 
CHARGAUAKGA 
CHXKAB WEST, 
BARK 

OBRSHABTA_ 
OHIOHAWATRl 
BOA D 
CRIHIOT 
OSISHTIER 
OEUHABKARA 
CHUTUNA 
DALHODSIB 
It A.PolMM 
DAULATALA 
DA8KA 
DA8UTA 

DBKA BABA RARAK 
BBKA ISMAIL KHAR 
Jt. S. PuntoAfien 
DHKA GHAZl KHAR 
DB&AMAWAB9AH1B 
DAKBABSAHIB 
DHAEAMPUa 
DHAETWAL 
BHILWAR 
DBtTDLAL 
DHUBX 

DHABAR SIRGH 
IMRA 
DVEGAI 
DIRARAGAB 
OIRQA 
DORAHA 
DURGA BURGA 
DURTAPUB 
KHIKABAB 
FARIDKOT 
FATBEGABH 
oauaiAR 
FABILKA 
FATVARG 
FBBOZKFUB CITT 
« GARTT 
OARHSHARKAB 
OAKHAK 
GAEIOHA 
GHAeOAK 
GIDDABBAHA 
QORURA 
OORATA 
q UJABK HAR 
eo9xin>aAaH 

oonu. 

QD7BAHWALA 

OQJ&AT 

auB nuM 

aYnUDABFUE 


auau HARSHAHAX 

OURJAYAiS 

HAFISABAD 

HAKURABAD 

HARIPUBHAZABA 

HASILPUK 

H3NDUMALKOT 

HTBA SIRG 

HO&HIABPUE 

HAKAFPA BOAD 

HASAN ABDAL 

ISAKHBL 

IRJRA- 

JAGKAON 

JAHANGIR £OAD 

JAHANIA 

J^WOR DOAl^ 

JAMMU 

JALAIiABAD 

JALLO 

JAITU 

JARDIALA 

JANIWALA 

JARANWALA 

JHANO MAOHIANA 

JHELUU 

JOGINDEUNAOA B 
JULLURDER CITY & 
CARTT 
JUTOOH 

rWALAMUKHI ROAD 

EHBWIUl 

KABUL 

B. S ChsmcH 4 
Pe«fta«o»r 
KABUL BIYSa 
KAHALTA 
KALAKB 
KALKA 
KALABAOH 

kallub kot 

KAHOKK 
KANGARFUR 
8ANGRA 
KAFUBTHALA 
KABTARPUR 
EABOR 
EASAULI 
-B 8 KaOm 
EHAIBABAD 
KHU3HAB 
KA9UB 
KHARBWAL 
KEABOB PAKKA 
KOT KADHAK18HSN 
KARDAOHAT 
KUNDIAN 
KHARRA 
KHARFUR 
KHASA 
KOT ADD 
KEABIAR 
KILA RAIPUR 
KOHAT 
KOT KAPUBA 
KOT LAKHFAT 
KUBALl 

LAHOBK A LAHORE 
CAKTT. 
LAKHXWALI 
LAK2MABWAT 
LALAMUBA 
LAIZAR 
LODHRAR 
LOHIAR KHA8 
LEIAH 
LUDHIANA 
LYALLPUR 
BCACLBOD OUNJ 
BOAD 

MAGHABWAL 

ICAUSI 

ILAHTHA 

JCALAKWAL 

MALBRKOTLA 

MAKHU 

MALOUT 

MALSIAK SHAKOT 
KANDT BAHAODDIN 
MAN DBA 
MANSA 

MARE BALOCHAK 
UANDI BURBWALA 
MANDI STATB 
MANOWAL 
HABDAR > 

HAMU KARJAN 
XAUB 
MAINWAri 
IfIRPUR, 

B S.BkPoiAkmtir 


UlRAK SAHIB 
HOQA 

MOGHALPURA 
MONTGOMERY 
MOBIRDA 
MVKBRIAR 
MUKT8AX (B B AC.I.) 
MULLARPUR 
MUXTAR CITY A 
CARTT. 

MURBBE 

R 8. Itawalpatiu 

MUZZAPFABaARH 
MURIDKB 
illARCHANRU 
MlNCaiRABAD 
MIBAR SAHIB 
RAEODAB 
RANKANA SAHIB 
NARARG 
RAROWAL 
NAWARSHAHR 
DOABA 
NOWSHBRA 
RURKOr 
RURMAEAL 
NURPORE ROAD 
RAGBOTA 
OEAKA 
PALAMPUR 
PABACHINAR (Fu 
Tiud) 

FASRUR 

PATHARKOT 

FAKPATTAR 

PATTI 

PIRDIGHEB 

PTNJOUB 

PATTOKl 

PBBHAWAB 

PHAOWARA 

PHILLAUR 

PHULERWAR 

PIRMAHAL 

PIRD DADAR KHA 

FtPLAR 

QAIDAR 

QILLA SHBIKHU* 
PTTBA 

giLA SOBHA SIRGB 
RAHON 

RANBIRBINGHPURA 
RAIEOT <£. 8, 

BAHWALI 
^WIRD 
Tflrriir y ATt-KHA w 
RAJA JAKG 
RANBIR SINGH< 
PURA 

BORANWALA 
RAWALPINDI 
BENALA KHURD 
BUPAR 

RUBAXA ROAD 

8AD1KABAD 

SAHBRIAL 

SAHLA KHURD 

SAKAHWAL 

8ARGLA HILL 

SILLANWALI 

SABA ALAMGIR 

BABOODBA 

SARRA 

8ATRAUK BADE- 
SRON 

SHAH ALAM 
8HAHDABA 
SHARAKPUB 
(A S Shahdara) 
8HAHPUR 8ADAR 
8EAH CHAURA9I 
SHGBKOT BOAD 
SHUJABAD 
8IALKOT 
8IEALA 
SIMLA 
SXBHIKD 
SOLON 
BUEHO 

BULTARPUR LODE I 
SUKKEKB 
SRINAGAR 
R. S, Havdian. or 
Ravfd^^i. 

TALAGANO (fi 8. 
CtaAfooZ} 

TALWANDI 
TARN TABAN 
TARDA URMAB 
TANDIAKWALA 


TANK 
TAXILA 
THBRI 8ANSI 
TRHSIL 8HAEAR- 
OABH 
THABALKE 
THAL 


TOBA TEK snrOH 

VBHARl 

TSBKA 

WAZIBABAD 

WARBUBTON 

WASAWEWALA 


MEW DELHI AREAi«» 


! ACHNB&A 
AGRA 
ALAL 
ALIGARH 
AHBOHA 
AHBAI.A CITY 
AMBALA CARTT 
ATRAULl BOAD 
BABBALA 
BARBAN 
BABABA 
BABNALA 
BAOHPAT BOAD 
BAH (H 5 BdangasJ) 
BAHADURGABH 
BAHJOI 
BARBTA 
BASIKIRATFVB 
B EQAM ABAD 
BHIWARl 
BHUGHCHU 
BALLABGABH 
BABAUT 
BUDHLADA 
BULAHDBHAHR 
BUROR 
BRIRDABAN 
CHARDAU8I 
CEANDPUB BIAU 
CH19INTARWALA 
CHOLA 
DADBl 

DALHIA-DADBI 

1U8RA 

BIBAI 

DBHRA DUN 
DELHI 

DELHI SHAEDRA 

DBOBAND 

DAMKAUE 

DAUBALA 

DHAMPUR 

DHANARl 

DOTWALA 

BTMADFUB 

FARIDABAD 

FKBOZABAD 

GANAUR 

GAROOH 

OABBMUZTESAB 

GHA2XABAD 

GBABAUNDA 

GOT 

OOHANA 

OURGAON 

QULAOTHI 

HALDAUU 

HANBI 

HARDWAR 

HAPUB 

HATBRAB 

HIS8AR 

H18ANPUB (JR. N 

JAGADHBI 

JAKBAL 

JALBSAR ROAD 

JAWALAPUB 

iiND dry 

JULARA 

KALANWAU 

KANTH 

KANDHLA 

KAURABA 

KHATAULI 

EBBKBA 

EHUBJA 

KABNAL 


EATTBAL 

EA8HIFUB 

KA8DCPUB KHBRI 

KOSX KALAN 

EOSU 

KOTDWABA 

EIWKBHBTBA 

LEHBAGAQA 

LHAKSAR 

LOKABU 

MANDI DHAKAUBA 

MADLAUDA 

HANGLOBE 

MAR8URPUE 

HEBBUT 

MILAK 

MORADABAD 

MOWANA MANDI Of A 

MUNzyLANA 

MUKADNAGAB 

MUBSAN 

M USTAJ ABAD 

MUTTRA 

MUZAFFABNAGAR 

NAJZBABAD 

KAGABIA BADAT 

NAGINA 

NABHA 

RANAUTA 

RARILA 

RABWANA 

FALWAL 

FANIFAT 

PATIALA 

PXLKHUWA 

RAIWALA 

RAJA^KA-SAHASPUB 

BAJGHAT-NAROBA 

BAJPUBA 

RAMAN 

BAMRAGAB 

RAMPUR 

BAMFUR MAKHYA 
RAN 

RAMFU&A PHUL 
BATA 
RBWABl 
ROEAKA XALAH 
BOHTAK 
R OOBKBa 
BlKHULBaH 
BAiXDON 
BAHABAHPUB 
BAMPLA 
SAKORUB 
BABNI 
8UNAM 
SAHALKHA 
8AMBHAL HATIM 
SABA! 

SABBAWA 

8SOHABA 

ftHlKOHABAD 

RITAHABAD HAR- 
KANDA 
BHAJOJ 
8IB8A 
SONMPAT 
SIMBHAOIJ 
TAPA 
TAPBT 
TARAWABl 
THANA DRAW AN 
THANBBAR 
TUNDLA 
TOBANA 
UCHANA 
UKLANA 


CAWMPORE AREAta* 


ACHALGANJ 

AOHHALDA 

AGSAUIJ 

ahuunpur 
AHRAUBA BOAD 
AJQAIN 
AJODHYA 

akbabpur 

AUaANJ 


A LLAHA BAD 

xuwim 

A MOUW 

AXJHI 

ANDFGANJ 

AONLA 

ABAFFUB 

ATABMA 

AVRATTA 


AVKRIHAB 

AZAMGARa 

BABHNAR 

BACHRAWAK 

BADLAPUK 

BADSHAHPUa 

BAHKBI 

BAHRAICE 

BAHRAMGHAT 

BAIfiWABA 

BAITALPUB 

BAXBHA 

BALAMAU 

BALUA 

BALRAMPUR 

BAMIARA 

BANBABSA 

BANDA 

BANGAB MAU 

BABA BARKI 

BAKEILLr 

BAREAJ BAZAR 

BAKHNT 

BABHALGARJ 

BA8AT 

BASHABATGANJ 

BA8T1 

BBLLABBIN 

BBLTHARA BOAD 

BBNARBB CANTT. 

BBNABB8 CITT 

BBWAR 

BHADOH1 

BHABTHANA 

BHATPABRAN 

BHATNI 

BHITAUBA 

2H1T1 

BHONGAON 

BIIAUBA 

BILOBAK 

BILPVR 

BAINDKI BOAD 
B18ALPUB 
BIBWAN 
BODABWAB 
BXZDOMANOANJ 
BUDAVN 
BUEHWAL 
CAHPIEBOANJ 
GAPTAINOANJ 
OAWNFORB 
CHANDAULI 
MANJHWAR 
OHAKDWAK 
OHAUB ICHUBA 
OHHIT AUNI 
CBHIBBAMAU 

nWTTJBTT.A 
dOUT 
OHIL WARIA 
OHIR GAOH 
Carr-BABAOAON 
OHOW KOKAT 
OQBCUNAR 
GOLONBLGANl 
DARYABAD 
DABYAOdANJ 
DATIA 
DHBSKA 
tOBIAPUR 
DILDAB NAGAB 
1K>BH1 
POH aJLQHA T 
DULABFUa 
BTAH 
BTAWAH 
FAREDKHABAD 
FATBHGABH 
FATXHPUB 
FTZABAD 
GAHMAR 
OAM7DUNDWARA 
GAURZGANI 
GHAZIPUR 
GHOBl 
GBUGHLI 
GdA OOKABAN 
NATH 
OOXDA 
GORAKHPUR 
GOSHAINGANJ 
GURBHAHAtGANJ 
HAIDAM^ABJI 
SALDWAJKT 
KANDU KBAB 
XABDOI 
HABGAON 
KABVAMCUJn 
MARnUAUU 
VARPALPUR 
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jrAKjUSAOASJ BIUB 


JAnOIA 
JAIAIFOB 
JAVaHAl JB. 
JABOKUIU 
JA&VAlf BOAB 
JASWABTKAOAB 
JATTBrOB 
jnOSrATEFITE 


jszNnus: 

7HUBI 


gA OHHIA OKAT 

KAOKSVABOAB 

KAJ>lFf7& 

XAIXOABJ 

X11«H 

KAMALffABJ 

KAMALPUB 

SAKAUJ 

KAHCHAUBI 

KABASl 

KABJBNai 

KA&nn 

KAflUABJ 

KASHI 

KATHOODAM 

KATHKVIYAH 

KATKA 

KAWAPHR 

KEOBIPU& 

KHBAKAT 

KHADA 

KHAOA 

KHALILAHAZ> 

KHATSMA 

KHKTA SABAT 

KHOBASAN BOAP 

KXCHHA 

KnUHDAPUB 

KOHFDAU& 

KOFHH HOAD 

KOPAGAFJ 

K PNCH 

KUBHAGHAT 

KHSMHl 

LAGHKUmrB 

LAEHIHFUJt KHIDRI 

LAESHHIQAFJ 

LALOABJ 

LALITPCR 

XAH BOAD 

LPOKFOW 


IIAJDHOQAVJ 

MA PKOtP fgH 

KAfiVURABAH 

MAHOBA 

MA HOH 

MAHPUR 

HAIHFVBI 

■AKBAKDFUB 

MAXIHABAP 

MALIPUK 

KAXiAWAH 

HANAim 

HAKBAH BOAD 

KAHKAPVK 

KAHPUH VAGABXA 


ICABXAHG 
VASKAinrA 
HAH ahea 
HAH HATH 
BHANJAH 
HAHBAHXPUE 
HBJA BOAB 
HERANPUK KATRA 
KIBXAFUR 
maitlKK TIRATH 
HOOHAL BARAl 
HOTH 

HHHAHICADABAD 
OOHFA 
KHHDBSrWA 
HUBAYIKKHANA 
NAOABIA 8APAT 
FAIPAIGI7HJ 2fcOAD 
NAFDGUFJ 
NAFPABA 
KAHTAirW’A 
HAWABOUFJ 
ODKDA 
HIBKABOB 
NOWGABH 
ORAl 
ORCHHA 
PAOHPSBWA 
PABRAUNA 
FABUWAN 
PARTABGABH 
FATIAU-ON. 

GAITGBS 

FATAOFUB 

FSnWAHJ 

FHAPHUHD 

PHARRirDA 

FHABtHA 

PHBFHKA 

FHULPUB 


pif^aLh 

PXr^IHHBPG 
P PJBH ET 
P TJKHB AYAW # ^ ^ 

FinrGK f 
PHHAHPUa ^ 
BAHAHI* 

BAaSUHAr BUFOH 

BAI BAKBLl 

BAJA-KA-RAHFtJR 

BAJATALAB 

RAJAWABl 

BAHKOXA 

RAHl^a-SABAI 

BABAUXI 

BABBA 

BASHLABAD 

BBOTI 

BSCBJEUBOAP 



BAFIFUR 
BAHATWAR 
SAHAWAB TOWS 
8AHJANWA 
BAIDFUB BHITR 
BAITEPILAJA 
SAKAIJDIHA 
SAUMPUR 
8AND1IA 
SARAIMIE 
BARTIARNAOAR 
BARJU 
SBARaARJ 


RGARH 
TJAHAKPIIK 
HABAP 
[BIEHUPUR 
"PUR 

Jhohratoarh 

BHKI KB2BUKA 
NAQAR 
SIDHAUU 
81KANDABPUB 
8IKAFDRA BAO 
SI80TAUOHAT 
Sl&WA BAZAR 
SITAPUB. 

80B0F 
8ULTAKPUR 
fiUBAlHAFPUB 
BUBJAWAF 
TAHBEL BBORIA 


TABBIX TATBaPCR 
TAKIA 

TAHKOai BOAP 
TAVAKPUB. 

TAHBA 

TABAOB 

TARIOHAT 

TILHAR 

TIEBl 

TUL8IPOR 

VJHAIil 

UFAO 

UFCHAUXIA 

UBKA BAZAR 

WALTBRGANJ 

TAnTRNPBAKAQA 

YUBUPFUR 

ZAHAFU 


BIRD & COBIPANTY 

LAHOHE - - NEW DELHI - - CAWNPORE 

-EVEREST** ASBESTbS CEMENT ROOFING PRODUCTS 
and Accessories, *'BIGSiX’* Corrugated Grey Sheets, ‘‘TRAP- 
FORD’* Gray Sheets. Asbestos Wood, etc. 

■^CROWNIT^ Asbestos Cement «« CORRUGATED ’• Sheets and 
« SUPER-THIRTEEN *’ Sheets. 

ASBESTOS-CEMENT SoiJ and lajnwatergoodR 

SELLING AGENTS FOR : 

ASBESTOS CEMENT LTD. 

Head QJd^e A Factory : Factory : 

MULUNO, BOMBAY KYMORE, C.P. 

AJl Products €f Asbestos Cement, Ltd., made in India, are 
manufactured of C.MJ. Cement. 


KALABHAI KARSON & SONS 

ARCHITECTURAL DECORATORS 

256, Sudhunt Road, • - MMSAY d. 

Tttepime; 4M37 


ARCHITECTURAL MODELLING, CARVING, 
SCULPTURE, LIGHTING FITTINGS 
AND FIBROUS PLASTERWORKS. 



A LIMITED NUMBER OF *• I.CJ. ” BOUND VOLUMES 
FOR THE YEAR 1945 ARE AVAILABLE. 

PRICE Rs. iO each net. 
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lirflaa OMievcie Amunud 


■N w wM iMir ISdM 194» 


SHORT ADVERTISEMENTS- Rs. 20 PER PANEL TER INSERTION 


FOR ALL TYPES OF 

REINFORCED CONCRETE STRUCTURES 

CONSULT 

BRITANNIA BUILDING 


IRON CO., LTD. 

PHONE CAL. s 5M04f 

Stephen Heuie, 4, Dathousie Square, EaR, * CALCUTTA 


FOR. 


Y £ DECMCT 

iNtbrcoaatrnclumolvbanp* 
Ww or • anc&t 

tbnkmg leupnZui^ llieir door 
i window fininp lOOBMartJirfp 

^ VgUwttgh It tMMf soem ordioai^e 
VgTl» flofet^ or yoor Jnulding 
n^u ^Sewurol; depcods rqwo Uw 
^q un U iy oad durability otUwe 
’Huo is oobiotJ if yms 
■g-afJ^Bchoooe mir BRASS HTTIfK^S* 



Fbomi 2 SC IS 
Tdr MOOOlUUaCH’* 


ADORN YOUR 
BUILDING WITH 

T. B. W, 

DOOR & WINDOW 
» FITTINGS *> 


THAKURDWAR BRASS WORKS 

Prqp: V. IL FlLAinuB lliduirdwar, Bomkay 2. 


FREELY AVAILABLE AGAIN 

ftowraflite Antf- 
Corrosive Paint 




keeps your Iron 
and steel work 
safe from the 
ravafes of rust 
and corroiioRa 


Sow Agents for fnafta 

PLANTIRS' STORES & AGENCY CO.. LTD. 

Ha cure STSBCt CatCUTT* 


SANITARY APPLIANCES 
FILTERS & ANTIMOS TANKS 


CONSULT 


THE BOMBAY BUILDING 
MATERIALS TRADING CO. 

73, MEDOWS STREET, BOMBAY 







•heee "2tnf' 


Rin STIEJT • ilHllY*4 

• ' • liUMti cuciranu''t‘.Tt»‘ 


CONTRIBUTIONS to the Journal in the shape of articles and 
photographs are always welcome and those that are accepted 

will be paid for. 
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NOT ONLY HAVE ALL PRE-WAR 
LONG DISTANCE TRAINS 
BEEN RESTORED 

BUT 

ONE ADDITIONAL MAIL TRAIN 
HAS BEEN 
INTRODUCED 


- 

PEACE AND GOODWILL IS OUR FAITH 


IT.lUMiH 


m 







present 

ANSON 

A NEW 

7NT MIXER 


Tm4 






it Re-dedgned Loading Bucket 
with 

ir Smootht Wdded^ Joints (no 
sharp angles) giving 

it Rapid, Clean Feed into the 
Mixing Drum and 

'A’ No Hold*<up of Aggregates, 

★ New type Discharge Chute 
provi^ng 

'At Almost Instantaneous Dis^ 
charge 

it Welded Frame greatly reduc- 
ing Weight, 

it Ease of Manoeuvrability. 

it lister or Ruston Diesel 
Elaine 

it Fitted with hit^ml Clutch. | 


VlCtOffN Hoiibb, 

Vietom Road, 
BOMBAY 27. 




^E CHAiBASA CEMENT WORKS AT JHINKPANI, BIHAR. 


A general view of the Kiln and Slurry Silos. 


India IS today on the threshold of a vast industrial 
development and the demand for permanent, economical and 
fire-proof industnal structures is widely manifest throughout 
the country 

Reinforced concrete — ^the versatile bmldmg material of today 
— complies with all the above requirements and will doubtless 
help India m her onward march to rapid and efficient 
mdustrialization 

It will likewise play a major role m providmg well-planned 
and hygienic homes with necessary amenities for the workers, 
thus promoting their health, efficiency and mcreased output. 
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